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others are hydrogen, -OH or OSO3. or (for R2)-ORi2; and further provided that at least one and not more than four of R2-R9 are- 
OH or OSO3; and phannaceutically acceptable salts and esters thereof are active against a broad spectrum of microorganisms, 
and may thereof be used in the treatment of microbial infections. 
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NOVEL FUSIDIC ACID DERIVATIVES 
FIELD OF INVENTION 

The present invention relates to novel polyaminated fiisidic acid derivatives with abroad spectrum 
of antimicrobial activity, as well as the use of the compounds in therapy, in particular as anti- 
infective agents. 

BACKGROUND OF IHE INVENTION 



In the field of antibiotics, drug resistance is an ever-increasing problem posing a serious threat to 
public health. The general belief for many years that infectious diseases could be controlled by the 
current arsenal of antibacterial drugs has resulted in the development of new and more efficient 
drugs getting a low priority. Recent widespread emergence of multiple resistance among pathogenic 

15 bacteria has sparked renewed interest in the discovery of new antibiotics. Although resistance to 
many antibiotics such as ^-lactams, macrolides, tetracyclines and aminoglycosides, and the rapid 
spread of resistance have been recognised for many years, it was assumed that reserve drugs like 
glycopeptides and fluoroquinolones were sufficient to combat most infections. However, the many 
alarming reports of vancomycin-resistance, multiple drug resistance and examples of transfer of 

20 resistance genes between different species in the late 1980s and early 1990s has brought the issiie of 
drug resistance to the attention of health authorities and the pharmaceutical industry. 

Fusidic acid belongs to the fiisidanes which is a small fionily of naturally occurring antibiotics 
having in common a tetracyclic ring system with the unique chair-boat-chair conformation 

25 separating them from regular steroids. The fiisidanes therefore do not exert any hormonal activity. 
Fusidic acid, a fermentation product of Fusidium coccineum^ is the most active compound of the 
fiisidanes and is the only compound used clinically in treatment of infectious diseases. Fusidic acid 
(Fucidin*) is used clinically for the treatment of severe staphylococcal infections, particularly in 
bone and joint infections, in boA the acute and the intractable form of the disease (Kuchers etal^ 

30 . 1997 and references cited therein). It is generally given in cpinbination wifli common antibiotics 
such as penicillins, erythromycins or clindamycin. It has also been used as an alternative to 
vancomycin in the control of Clostridium difficile. 



35 



Fusidic acid is widely used in local therapy for a number of skin and eye infections caused by 
staphylococci. Compared to staphylococci, all other gram-positive cocci are much less suscq)tible to 



wo 02/077007 PCT/DK02/00183 



fiisidic acid. Several streptococci including multi-resistant strains of Streptococcus pneumoniae are 
only partly resistant to fiisidic acid Other sensitive bacteria include gram-positive anaerobic cocci, 
such as Peptococcus and Peptostreptococcus spp.^ aerobic or anaerobic gram-positive bacteria, such 
as Corynebacterium diphtheriae, Clostridium tetania Clostridium difficile and Clostridium 
5 perfingens. Gram-negative bacteria are resistant except for Neisseria spp. and Legionella 
pneumophila. The drug is highly potent against both intracellular and extracellular M, leprae. 

Fusidic acid exerts its antibacterial activity by blocking bacterial protein syntiiesis through inhibition 
of translocation of the ribosome relative to mRNA through interference with the "G" factor (EF-G). 
10 The exact mechanism of action is being studied on a molecular level but is so far not completely 
understood (Laurberg et aL, 2000). The difference in the mode of action of the drug explains the 
absence of cross-resistance between fiisidic acid and common antibiotics such as penicillins and 
cephalosporins. "^"^ . 

15 More recently, a steroidal antibiotic was isolated from the stomach of the dogfish shark, Squalus 
acanthias (Moore et dl^ 1993; Rao et al^ 2000). The compound, which is based on a steroid 
backbone comprising a polyamine and sulphate functionality, was termed squalamine and was found 
to have broad-spectred antibiotic properties against gram-positive and gram-negative bacteria, fungi 
and protozoa. The use of native squalamine as an antimicrobial agent is disclosed in US 5,192,756. 

20 Squalamine has also been prepared by chemical synthesis although the procedure has been found to 
be rather cumbersome. A number of squalamine analogues and their use as antibiotics are disclosed 
in WO 00/09137. 

Motivated by the serious difficulties in obtaining squalamine from natural sources as well as by 
25 chemical synthesis, mimics based on cholic acid derivatives have been prepared (Sadownik, et aL, 
1995; Kikuchi et aL, 1997; Savage and Li, 2000; Hong-Seok, 2000). Some of these analogues have 
shown broad antibacterial activity, both against gram-negative and gram-positive bacteria. In 
addition, some of the active analogues have a very interesting synergistic effect with some known 
polar antibiotics. This may partly be due to assisted transport over the bacterial cell membrane by the 
30 squalamine mimic. One of the main, and probably the crucial, characteristic of the squalamine 

mimics having a cholic acid backbone is their relatively polar system on one surface of the steroid 
framework and a hydrophobic surface and a positively charged side chain on the other surface, a so- 
called facial amphiphile. 
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SUMMARY OF THE INVENTION 

Compared to other antibiotics, fiisidic acid has so far not developed serious problems with drug 
resistance. However, the substance in itself has a &irly limited antibiotic spectrum, and it might 
5 therefore be desirable to develop novel analogues based on the fiisidic acid bacId>one, but 

comprising other pharmacophores than those present in the native molecule so as to exhibit an 
increased antibiotic actitvity against a broader range of pathogenic microorganisms. An attractive 
option might therefore be to prepare fiisidic acid derivatives comprising a fusidic acid sto-oid 
backbone and a side chain derived from a linear polyamine, e.g. a spermine or spermidine chain of 
1 0 squalamine with a view to developing fusidic acid derivatives with much wider antibacterial 
spectrum having no cross-resistance with otiher clinically used antibiotics and preferably with a 
bactericidal action. 

Accordingly, the presoit invention relates to a compoimd of die general formula I 

15 




I 

wherein 

R, is hydrogen, halogen, CH3, CH2-OH, COOH, CH2-OSO3, CHz-NH-CCHjX-Rio, or C(=0)-NH. 
20 (CHOa-Rio wherein R,o is -NH2, -NH^CHaVNHz, -NH-(CH2)b-NH-(CH2)c-NH2, -NH.(CH2)b-NH- 
(CT2)c-NH-(CH2)d-NH2,-NH-(ai2)b-NH-(CT^^ -NH-(CH2)b-NH- 
(CH2)c-NH-(aH2)d-NH<CH2)eNHKCH2)rNH2, a satur^ 

comprising 1 or 2 heteroatoms, or -NH-(CH2)b-Ri i* wherein R| i is a saturated or unsaturated 
heterocyclic ring comprising 1 or 2 heteroatoms, and a, b, c, d, e and f are the same or different and 
25 individually represent integers of from 1 to 5; 

R2 is hydrogen, halogen, -OH or -OR,2, wherein R,2 is SO3, Ci.6 alkyl or Ci^ acyl, -^NH-(CH2)a-Rio; 
R is hydrogen, halogen, a lipophilic group, -NH2-(CH2)a-Rio or CH^NH-(CH2)a-Rio; 
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R4, Rs, R^, R7 and R9 are flie same or different and individually represent hydrogen, halogen, -OH, - 
OSOj or -NH-(CH2)a-Rio; 

R3 and R« are the same or different and individually represent hydrogen, halogen, -OH or OSO3; and 
the dotted lines between carbon atoms 1 and 2, 13 and 17, 16 and 17, and 17 and 20 indicate the 
S presence of a single or double bond; 

provided that at least one and not more than two of R, Ri, Rj, R*, Rs, lUi R? or R9 is -NH-(CH2)a-Rio, 
CHr-NHKCHiVRio or C(=0)-NH-(CH2)a-Rio, and the others are hydrogen, -OH or -OSOa. or (for 
R2) ^Ri2; and further provided that at least one and not more than four of R2-R9 are -OH or -OSO3; 
and pharmaceutically acceptable salts and esters thereof. 

10 

Compounds of formula I have been found to exert antimicrobial activity across a much broader range 
of microorganisms than fiisidic acid, including activity against gram-positive bacteria such as 
Streptococcus pyrogenes^ Staphylococcus aureus^ including multidrug resistant strains, and 
Staphylococcus epidermidis^ gram-negative bacteria such as Pseudomonas and Escherichia coli, 
1 5 yeast such as Candida albicans and Saccharomyces cerevisiae and fungi such as Aspergillus flavus 
and Aspergillus niger. The level of activity is equal to or better than that rqK)rted for naturally 
occurring squalamines (Moore et al, 1993; Kikuchi et aL, 1997; Rao ei al.^ 2000) and the most 
potent of the known squalamine mimics, SM-7 (Kikuchi et aL^ 1997). 

20 Tlie exact mechanism of action of the present compounds is currently unknown. Without wishing to 
be limited to a particular hypothesis, it is believed tiiat ihcy may perforate cell membranes, and that 
membrane lysis could occur through pore formation. In this way, the present comppimds may be able 
to circumvent two major drug resistance mechanisms, i.e. enzymatic degradation in the celt and 
export padiways (Sadownik 6/ a/., 1995; Savage and Li, 2000 and references cited therein). 

25 

In another aspect, the invention relates to a pharmaceutical composition comprising a compoimd of 
formula I together with a pharmaceutically acceptable excipient or diluent, and to the use of 
compoimds of formula I as medicaments. 

30 In a further aspect, the invention relates to the use of a compound of formula I in the manufacture of 
a medicament for the prevention or treatment of infection. 
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In a still further aspect, the invention relates to a method of preventing or treating infection, the 
method comprising administering to a patient in need thereof an effective amount of a compound of 
formula I. 
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DETAILED DESCRIPTION OF THE INVENTION 
Definitions 

In the present context, the term "alkyl" is intended to indicate a univalent radical derived from 
straight or branched alkane by removing a hydrogen atom from any carbon atom. The term includes 
the subclasses primary, secondary and tertiary alkyl, such as methyl, ethyl, n-propyl, isopropyl, n- 
butyl, isobutyl, sec.-butyl, tert.-bulyl, n-pentyl, isopentyl, n-hexyl and isohexyl. 

The term "alkoxy" is intended to indicate a radical of formula OR', wherein R' is alkyl as defined 
above, e.g. methoxy, ethoxy, propoxy, butoxy, etc. 

The term "alkoxycarbonyl" is intended to indicate a radical of formula -COOR' wherein R' is alkyl 
as defined above, e.g. methoxycarbonyl, ethoxycabonyl, n-propoxycaibonyl, isopropoxycarbonyl, 
etc. 

The term "cycloal]<yr' is intended to indicate a saturated cycloalkanc radical, e.g. cyclopropyl, 
cyclobutyl, cyclopentyl or cyclohexyl. 

The term "cycloalkenyl" is intended to indicate monounsaturated cyclic hydrocarbon radicals, e.g. 
cyclopropenyl, cyclobutenyl, cyclopentenyl or cyclohexenyl. 

The term "aiyl" is intended to include radicals of carbocyclic aromatic rings, in particular 5- or 6- 
membered rings, optionally fiised bicyclic rings, e.g. phenyl or naphthyl. The term 'Tieteroaiyr is 
intended to include radicals of heterocychc aromatic rings, in particular 5- or 6-membered rings witti 
1-3 heteroatoms selected from O, S and N, or optionally fused bicyclic rings with 1-4 heteroatoms, 
e.g. pyridyl, tetrazolyl, thiazolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thienyl, pyrazinyl, 
isothiazolyl, benzimidazolyl and benzofiiranyl. 

The term "saturated or unsaturated heterocyclic ring comprising 1 or 2 hetero atoms " is intended to 
indicate heteroaiyl , as defined above, and conq)Ounds such as pyrrolidinyl, pyrrolinyl, 
imidazolidinyl, pirazolidinyl, piperidyl, piperazinyl, morpholinyl, tetrahydropyranyl, 
tetrahydrofuranyl. 



% I 



i. 
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The term ''acyr refers to a radical of formula R'-CO-, wherein R' is ailgrl as indicated above. 

The term "araHQ^l" is intended to indicate an aromatic ring with an alkyl side chain, e.g. benzyl. 

5 The term "halogen" is intended to indicate fluoro, chloro, bromo or iodo. 

The term "polyamine building block" is intended to indicate compounds of the formula H2N-{CH2)a- 
Rio or H2N-(CH2)a-NH-(CH2)b-Rii, wherein a, b, Rjo and Rn arc as defined for formula I. 

10 The term "pharmaceutically acceptable salt* * is int«ided to indicate alkali metal or alkaline earth 
metal salts, for instance sodium, potassium, magnesium or calcium salts, as well as silver salts and 
salts with bases such as ammonia or suitable non-toxic amines, e.g. lower alkylamines, for instance 
triethylamine, hydroxy-lower alkylamines, for instance 2-hydroxyethyianine or bis-(2- 
hydroxyethyl)amine, cycloalkylamines, for instance dicyclohexylamine, or benzylamines, such as 

15 N,N'-dibenzylethylenediamine and dibenzylamine, as well as salts with suitable organic or inorganic 
acids, such as hydrochloric, hydrobromic, hydroiodic, sulfuric, nitric, phosphoric, acetic, lactic, 
maleic, phtalic, citric, propionic, benzoic, glutaric, gluconic, metanesulfonic, salicylic, succinic, 
tartaric, toluenesuLfonic, sulfamic or fumaric acid. 

20 The term "pharmaceutically acceptable esters" is intended to indicate easily hydrolysable esters such 
as alkanoyloxyalkyl, aralkanoyloxyalkyl, aroyloxyalkyl, e.g. acetoxymethyl, pivaloyloxymethyl, 
benzoyloxymethyl esters and the corresponding I'^xyethyl derivatives, or alkoxycarbonyloxyalkyl 
esters, e.g. methoxycarbonyloxymethyl esters and ethoxycarbonyloxymethyl esters and the 
corresponding 1 '-oxyethyl derivatives, or lactonyl esters, e.g. phthalidyl esters, or dialkylaminoalkyl 

25 esters, e.g. dimethylaminoethyl esters. Easily hydrolysable esters include in vivo hydrolysable est«^ 
of the compounds of formula 1. Such esters may be prepared by conventional methods known to 
persons skilled in the art, such as method disclosed in GB patent No. 1 490 852 incoqjorated herein 
by reference. 

^0 Preferred embodiments of the compound of formula I 

Preferred compoimds of formula I are compounds of formula la 
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la 

wherein 

Rl is CH3, CH2-NH-(CH2)a-Rio or C(=0)-NH-(CH2VRio, wherein R,o and a are as indicated above; 
R2 and R5 are hydrogen, -OH or -OSO3, or, for R2, -OR12, wherein R,2 is as indicated above; R3, R4, 
R6, R« and R9 are hydrogen, -OH or -OSO3; and the dotted line between carbon atoms 1 and 2, 13 
and 17, 16 and 17, 17 and 20, 24 and 25 indicates the presence of a single or double bond; 
provided that at least one and not more than four of R2» R3, R4, Rs, R^ Rg and R9 are —OH or OSO3. 

It is currently believed that the present fiisidic acid derivatives having a lipophilic sterol backbone 
may form an intramolecular hydrogen bond (R5 = OH) or salt bridge (R5 = OSO3) between the 
cationic terminus of the polyamine side chain and a hydroxy or sulphate group elsewhere in the 
molecule (analogous to that shown for squalamine mimics in Kikuchi et al, 1997 supra, and 
references cited therein), thus imparting a circular conformation to the molecule. It is therefore 
preferred that at least one of R2, R3, R4, R4, Rs, R^, R« or R^ is -OH or -OSO3 so as to make bridge 
formation possible. The relative positions of the polyamine side chain and the sulphate group are 
also thought to be important for the activity and/or potency of the compounds. When the polyamine 
side chain is located in position Rj, the -OH or -OSO3 group is preferably located in position R5 so 
that the molecule is brought into the desired circular (active) conformation. 

There are several chiral centres in the compounds according to the invention because of the presence 
of asymmetric carbon atoms. The presence of several asymmetric carbon atoms gives rise to a 
number of stereoisomers with R or S configuration at each chiral centre. General formula I and la, 
and (unless specified otherwise) all other formulae in this specification are to be understood to 
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include all such stereoisomers in pure form and as mixtures (for example stereoisomeric mixtures) 
except where the configuration is expressly indicated. 

In the formulas herein plain lines depict bonds which may be above or below the plane of the 
5 drawing; bonds to atoms above the plane are shown with a bold wedge starting from an atom in the 
plane of the drawing at the njarrow end of the wedge; and bonds to atoms below the plane are shown 
with short parallel (wedged) lines. Substituents above the plane are described as P and shown as a 
bold wedge, those below the plane are described as a and shown by a line with short parallel 
(wedged) lines, hi the compounds of formula I and la, it would appear that a 17a side chain is more 
1 0 favouiable than tiie 1 7P configuration which could be due to a preferred circular conformation of tiie 
active confound. 

In preferred embodiments of the compounds of the invmtion, a is 2 or 3. 

Rio is preferably -NH-(CH2)b-NH2, wherein b has the meaning indicated above, in particular 3 or 4. 

15 

Rio may also be -NH-(CH2)b-NH-(CH2)c-NH2, wherein b and c are as indicated above, in particular 
wherein c is 2 or 3. 

In a furflier preferred embodiment, Rio is -NH<CH2)b-NH-(CH2)c-NH-(CH2)d-NH2, wherein b, c and 
20 d are as indicated above, in particular wherein d is 2, 3 or 4. 

In a still further embodiment, R,o may be -im'iCa2yb'^<CU^^^ 

wherein b, c, d and e are as indicated above, in particular wherein e is 2^ 3 or 4. 

25 hi specific embodiments, R, may be CHr-NH<CH2)3->ffl-(CH2)<4S[H<CH2)3-NH2, -NH-(CH2)3-NH. 
(CH2)4-NH-(CH2)3-NH2. or C(<^)-hrH<CH2)3-NH<CH2)4-NH<CH2)3-NH2. 

R2 in formula I or la is preferably hydrogen or -OR^, wherein R12 is C]^ alkyl or Ci.« acyl, or 
wherein Rn is -NH-(CH2)a-Rio, CH2-NH-(CH2)a-Rio or C(=0)-NH-(CH2)a-'Rio, wherein Rio and a 
30 are as indicated above. 

In formula I or la, R3, Rs and/or Rg are preferably an -OH group, hi particular, R5 and Rs are both an 
-OH group, or R5 may in addition be a -OSO3 group. 
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In the compounds of formula I, R is preferably a lipophilic group, i.e. a group which is 
predominantly non-polar. Such a group is present in native flisidic acid at this position and may be of 
significance to the ability of the compound to lodge in cell membranes which are also lipophilic in 
nature. Examples of such lipophilic groups are branched or straight C^o alkyl, aryl or C3-8 
5 cycloalkyl, Ca^cycloalkenyl and aralkyl with 1-10 carbon atoms in the alkyl moiety, C^io alkylaryl, 
Cio alkyl-C3^ cycloalkyl, Cmo alkyl-Cj^ cycloalkenyl, Ci.io alkoxy or heteroaryl. Preferably, the 
lipophilic group R is the side chain found in native fusidic acid (as shown in formula la), or a closely 
related allQ^l group. 

10 Examples of compounds of the present invention are selected from the group consisting of 
21-iV-{3*-anMnopropyl}-fusid-21-amide (Compound 101), 
21-JV^{2'-[(2'-aminoethyl)anMno]ethyl}-£usid-21-amide(Conp 102), 

15 

21-^-{3*-[3'-aminoproyl)amino]propyl}-fusid-21-amide (Compound 103), 
21-iV-{3'-[(4'-aminobutyl)amino]propyl}-fusid-21-amide (Compound 104), 
20 21-iV^[2X{3*-[(2'-aniinoethyl)amino]propyl}amino)ethyl]-fusid-21-aniid^ (Compound 105), 
21-iV^[3*-({3'-[(3'-aminopropyl)amino]propyl}amino)propyl]-fusid-21-amide (Compound 106), 
21-iV^[3*-({4'-[(3'-aminopropyl)amino]butyl}anMno)propyl]-fusid-21-aniide (Compoxmd 107), 

25 

21-iV^[3'-({2'-[(3'-aminopropyl)amino]ethyl}aniino)propyl]-fusid-21-aniide(Conq^ 108), 

2 1 -JV^[4'-( {3 ' -[(4'-aminobutyl)amino]propyl}aniino)butyl]-fusid-2 1 -amide (Compound 1 09), 

30 21-//-{6'-[(6'-aminohexyl)amino3hexyl}-fusid-21-amide (Compound 110), 
21rA^{8*-[(8*-aminooctyl)amino]octyl}-fusid-21-aniide (Compound 1 1 1), 



21-AK2'-{[2'-({2'-[(2'-aminoethyl)amino]ethyl}amino)ethyl]anuno}ethyl)-fusid-^ 
35 (Compound 112), 
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3-JV-[3X{3*-[(3*-aniinopropyl)amino]propyl}anuno)propyl]-fu^ acid (Compound 113) 

3-M[2M{3'4(2'-aminoethyl)ainino]propyl}amino)ethyl]-fusM^^ acid (Compound 114) 

5 3-JV-[3M{2*-[(3*-aminopropyl)amino]eAyl}amino)propyl]fusidic acid (Compound 115) 

21-iS^{2X{2'-[(2*-anMnoeAyl)amino]e1hyl}anMno)ethyO^ 
amide (Compound 116), 

10 21-^-{2'-[(2'-aminoethyl)amino]ethyl}-17R^0S,24,25-tetrahydrofu^^ (Conq>ound 117), 

21-7\^-{6'-aminohexyl}-17R,20S,24^S-tetrahydrofusid-21-amide (Con^und 118), 
21-/V^{3'-aniinoprppyl}-17R,20S,24,25-tetrahydrofusid-21-amide (Compound 119), 

15 

21 -A^-{3'-[3'-aniinoproyl)amino]propyl}-17R,20S,24,25-tetrahydrofusid-21-am (Compound 
120), 

2 1 -A^- {4'-[(3 '-aminopropyl)amino]butyl} -1 7R,20S,24,25-tetrahydrofusid-2 1 -amide (Compound 
20 121), 

21 -//-[2 •-( {3 '-[(2 '-aminoethyl)amino]propyl} amino)ethyl]- 1 7R,20S,24,25-tetrahydrofusid-21 -amide 
(Compound 122), 

25 21 -M-[4 X {3 '-[(4*-aminobutyl)amino]propyl} amino)butyl]- 1 7R,20S,24,25-tetrahydrofusid-2 1 -amide 
(Compound 123), 

21-Ar-[3'-({2'-[(3'.aminopropyl)amino]ethyl}amino)propyl]-17R,20S,24,25-tetrahy*^ 
amide (Compound 124), 

30 

21-A^-[3'-({4'-[(3'-aminopropyl)amino]butyl}amino)propyl]-17R,20S,24,25-teti^ydrof^ 
amide (Compound 125), 

21-;V^{6'-[(6*-aminohexyl)aniino]hexyl}-17R,20S,24,25-tetrahydrofusid-21-am . 
35 126), 
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21-iV-{8'-[(8*-aininooctyI)amino]octyl}-17R,20S,24,254eti^ydro (Compound 127), 

2 1 -Ar-[3 {3 '-[(3 '-anunopropyl)amino]propyl} ainino)propyl]-l 7R,20S,24,25-tetrahydrofusid-21 - 
amide (Compound 128), 

21-A^<2'-{[2X{2'-[(2'-aminoethyl)amino]e%l}animo)ethyl]amino}e%^ 
te1rahydrofusid-21-amide (Compound 129), 

21-A^-{6'-aminohexyl}-17R^0S,24,25-tetiahydrofusid-21-amide (Coixqpound 130), 

21-A^-{3'-[3'-ammoproyl)amino]propyl }-17R,20S,24,25-tetrahydrofusid-21-amide (Compound 
131), 

21-A^-{2'-[(2'-ammoethyl)amino]eAyl }-17R,20S,24,25-tetrahydro£usid-21-amide (Compound 132), 

2 1 -A^- {2M {3 '-[(2'-aminoethyl)amino]propyl} ammo)ethyl} -1 7R,20^^ 
(Compound 133), 

21-iS^-{2*-({2'-[(2'-aniinoethyi)amino]ethyl}amino)ethyl)amm 
amide (Compoimd 134), 

2 1 -//-[3 '-( {4'-[(3 '-aminopropyl)aniino]butyl} amino)propyl]- 1 7R,20S,24,25-teta^ 
amide (Compound 135), 

2I-A^<2'-{[2'-({2'-[(2'-aniinoe%l)amino]ethyl}amino)ethyl]amino}ethyl)-17R^^ 
tetrahydrofusid-21 -amide (Compound 136), 

2l-A^{4'-[(3'-aminopropyI)amino]butyl }-17R,20S,24,25-tetrahydroftisid-21 -amide (Compound 
137), 

21-//-{[4X{3'-[(4'-aminobutyl)amino]propyl}aniino)butyl]}-17R,20S,24,25-te^ 
amide (Compound 138), 
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21-//.[3M{3'-[(3'-aminopropyl)amino]propyI}animo)propyl].16(^ 
tetrahydroiusidan-2lK:arboxaiTiide (Compound 139), 

21-iSr.{6*-aniinohcxyl}-16-desacetoxy-17R,20S,24;i5-tetrahydr^^ (Compound 140), 

5 

21.Ar-{6*-aminohexyl }-16-desacetoxy-17R,20S,24,25-tetrahydrofusid-21 -amide (Compound 141), 
(C-20 epimer of Compound 140), 

21-A/^{2'-[(2*-aminoethyl)amino]ethyl}-16-desacetoxy-17R,20S,24,^^ 
10 (Compound 142), 

21-Ar-{3*-[3 *-aminoproyl)amino]propyl}-16Kiesacetoxy-17R,20S,24,25-tetrahydrofo^^ 
(Compoimd 143), 

15 2I.Ar-{3'.[(4'-anunobutyl)anuno]propyl)-16-desacetoxy-17R,20S,24,25-teto^ 
(ConqM>und 144), 

2 1 'N-ilS {3 '-[(3 •-aniinopropyl)amino]propyl}amino)propyl] }-l 6-desacetoxy-l 7R,20S,24,25- 
tetrahydrofusid-21 -amide (Compound 145), 

20 

21-A^-{[3X{4'-[(3'-anunopropyl)amino]butyl}amino)propyl]}-16-desacetoxy-17^^ 
tetrahydrofusid-21 -amide (Compound 146), 

2 1 {[2 '-( {2*-[(2'-aminoethyl)amino]ethyl} amino)ethyl]amino}ethyl)-l 6-desacetoxy- 
25 17R,20S,24,25-tetrahydrofusid-21-amide (Compound 147), 

21-7Sr-{2X{2'4(2'-aminoethyl)amino]ethyl}amino)ethyl)amino}-16-desacetoxy-17R,20S,24, 
tetrahydrofusid-21 -amide (Compoimd 148), 

30 21-//-[2X{3'-[(2'-aminoethyl)amino]propyl}amino)ethyl]-16-desacetoxy-17R,20S,24 
tetrahydrofusid-21-amide (Compoimd 149), 

2 1 -iV- {6'-aminohexyl} -1 1 -desoxy-1 6-desacetoxy-l 7S,20,24,25-tetrahydrofusid-2 1-amide 
(Compound 150), 
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2 1 {3 '-[3 •-ammoproyl)amino]propyl } - 11 -desoxy-1 6-desacetoxy- 1 7S,20,24^5-tetrahydrofusid- 
2 1 -amide (Compound 151), 

21-A^-[2'<{3'-[(2'-aminoethyl)amino]propyl}amino)e%l]-ll-desoxy.l6-^^^ 
5 tetrahydrofusid-2 1 -amide (Compound 1 52), 

2 1 -//-[3 '-( {2 '-[(3 '-aminopropyl)amino]ethyl}amino)propyl]-l 1 -desoxy- 1 6-desacetoxy-l 78,20,24,25- 
tetrahydrofusid-21 -amide (Conq>ound 153), 

10 21-A^-{4'-[(3'-aminopropyl)amino]butyl }-l l-Kiesoxy-16-desacetoxy-17S,20,24,25-tetrahydrofusid- 
21 -amide (Compound 154), 

2 1 -N-[3 '-( {3 '-[(3 '-aniinopropyl)amino]propyl } amino)propyl]- 1 1 -desoxy-l^-desacetoxy- 
17S,20,24,25-tetrahydrofusid-21 -amide (Compound 155), 

15 

2 1 -N-[3 *-( {4 '-[(3 '-aminopropyl)amino]butyl} aniino)pr6pyl]-l 1 -desoxy-1 6-desacetoxy- 
17S,20,24,25-tetrahydrofusid-21 -amide (Compound 156), 

2 1 -A^-[4' -( {3 *-[(4*-aminobutyl)amino]propyl} amino)butyl]-l l-desoxy-1 6-desacetoxy-l 78,20,24,25- 
20 tetrahydrofusid-2 1 -amide (Compound 1 57), 

21-iV-{6'-aminohexyl}-3p- desacetoxy-17R,20S,24,25-tetrahydrofusid-21-amide (Compound 158), 



2 1 'N- {2 '-[(2'-aminoethyl)amino]ethyl} -3 p- desacetoxy-1 7R,20S,24,25-tetrahydrofusid-2 1 -amide 
25 (Compound 159), 

21-A^-{3'-[3*-aminoproyl)amino]propyl}-3P-desacetoxy-17R,20S,24,25-tetrahydrofusid-21-ami^^ 
(Compound 160), 

30 21-A/'-{3'-[(4'-aminobutyl)amino]propyl}-3P- desacetoxy-1 7R,208,24,25-tetrahydrofusid-21-amide 
(Compound 161), 




2 1 -A^[2'-({3 •-[(2'-aminoethyl)aniino]propyl}amino)ethyl]-3p- desacetoxy-1 7R,20S,24,25- 
tetrahydrofusid-21 -amide (Compound 162), 
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2I-;V^[3X{3*-[(3'-aniinopropyl)ainino]propyl}amino)propyl]-3p-des^^^ 
tetrahydrofusid-21 -amide (Compound 163), 

21-J\K2'-{[2H{2*-[(2*-aminoe%I)amino]ethyl}amino)ethyl]a^^ 
5 17R^0S,24^5-tetrahydrofusid-21-amide (Compound 164), 

21-;\^.[4H{3'-[(4*-aminobu1yl)amino]propyl}amino)butyl]-3P-desaceto^^^ 
tetrahydrofiisid-21 -amide (Conq>ound 165), 




WO 02/077007 



10 21-iSr.[3'-({4'-[(3'-aminopropyl)amino]butyl}amino)propyl]-3p- desacetoxy-1 7R,20S,24,25- 
/^!?> tetrahydrofu5id-21 -amide (Compound 166), 

21-7Sr.{6'-aminohexyl}-3-OAc-17R,20S,24,25.tetrahydrofusid-21-amide^ 167), 

15 21-;sr-{3'-[3'-aminoproyl)amino]propyl}-3-OAc-17R,20S,24,25-tetrahydrofo^^ 
(Conq)Ound 168), 

2 1 'N- {3 • -[(4*-aminobutyl)amino]propyl} -3-OAc- 1 7R,20S,24,25-tetrahydrofiisid-2 1-amide 
(Compound 169), 

20 

21.A^[2'-({3'-[(2*-aminoeAyl)amino]propyl}amino)ethyl]-3-OAc-17R,20S,24,25-te 
21-amide (Conxpoimd 170), 

21-iV'-[3H{2'-[(3*-aminopropyl)aniino]ethyl}amino)propyl]-3-OAc-17R,20S,24,2^ 
25 21-amide (Q>nq)ound 171), 

21-M[3'-({3'-[(3*-aminopropyl)amino]propyl}amino)propyl]-3-OAc-17R,20S 
tetrahydrofusid-21-amide (Compound 1 72), 

30 21-Ar-[3'H[{4'-[(3'-aminopropyl)amino]butyl}amino)propyl]-3-OAc-17^^ 
2 1 -amide (Compound 1 73), 

21 -A^ {3 '-[3 •-aminoproyl)amino]propyl} -3-OSO3-1 1-desoxy-l 7,20,24,2i5-tetrahydrofiisid-2 1-amide 
(Conqx>und 174), 



.11 
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21-;V^[2X{3'-[(2'-ammoethyl)amino]propyl}aniino)ethyl]-3<^^ 
tetrahydrofusid-21 -amide (Compound 175), 

2 1 -N' {3 '-[(4'-aminobutyl)amino]propyl} -3-OSO3-1 1-desoxy-l 7,20^4,25-tetrahydrofusid-2 1-amide 
(Compound 176), 

21-i\r-[3X{4'-[(3'-aminopropyl)amino]butyl}ainmo)propyl]-3<^ 
tetrahydrofusid-21 -amide (Compound 177), 

21-AK2'-{[2'<{2'-[(2^aminoethyl)anuno]ethyl}amino)ethyl]a^ 
17,20,24,25-tetrahydrofusid-21-amide (Compound 178), 

21-7V-[3'-({2'-t(3'-aminopropyl)amino]ethyl}ainino)propyl]043S03-ir^^^ 
tetrahydrofusid-21 -amide (Ck)mpound 179), 

21-iV^[4H{3'-[(4'-aminobutyl)amino]propyl}amino)butyl]-3-OSO3-ll-desoxy-17,20,24,^^ 
tetrahydrofusid-21 -amide (Compound 180). 

Naming of the iabove mentioned compounds is based on lUPAC for the branched polyamine side 
chain and on fiisidane conventions for the steroid moiety. Naming has been assisted by using the 
program available at http://www2.acdlabs.com/ilab/ 

Pharmaceutical compositions 

Compositions of the invention comprise as an active component at least one compound of formula I 
or la (hereinafter referred to as the active ingredient) including acceptable salts and esters thereof, 
and optionally together with a pharmaceutically acceptable vehicle and/or diluent 

In said composition, the proportion of active ingredient to vehicle may vary from 0.5% to 100% by 
weight, in particular from about 0.1 to about 50% by weight. The compositions can be woriced up to 
various pharmaceutical forms of presentation such as granulates, tablets, pills, dragees, 
suppositories, capsules, sustained-release tablets, suspensions, injection and may be filled in bottles 
or tubes or similar containers in accordance with accepted principles of pharmaceutical formulation, 
e.g. as disclosed in Remington: The Science and Practice of Pharmacy, 19* Ed., Mack Publishing 
Company, 1995. Pharmaceutical organic or inorganic, solid or liquid carriers and/or diluents suitable 
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15 



20 
25 



for oral, enteral, parenteral or topical administration can be used to make up compositions containing 
the present compounds: Water, gelatine, lactose, starch, magnesium stearate, talc, vegetable and 
animal oils and fats, benzyl alcohol, gum, polyalkylene glycol, petroleum jelly, cocoa butter, lanolin, 
and other emulsifying agents, salts for varying the osmotic pressure or buffers for securing an 
appropriate pH-value of the composition can be used as auxiliary agents. 

Furthermore, the composition may contain other therapeutically active components which can 
appropriately be administered together wifli the compounds of the invention in the treatment of 
infectious diseases such as other suitable antibiotics, in particular such antibiotics which may 
enhance the activity and/or prevent development of resistance. Such antibiotics include penicillins, 
cephalosjporins, tetracyclines, rifamycins, erythromycins, lincomycin, clindamycin and 
fluoroquinolones. Other compounds which advantageously may be combined with the compounds of 
the invention, especially in topical preparations, include e.g. corticosteroids, such as hydrocortisone 
or triamcinolone. Alternatively, such other therapeutically active component(s) may be administered 
concomitantly (either simultaneously or sequentially) with the composition of the invention. 

For granulates, tablets, capsules or dragees the pharmaceutical composition of the invention 
appropriately contains from 25% to 98% of the active ingredient of the invention, and m oral 
suspensions the corresponding amount is appropriately from 2% to 20 % active ingredient. 

When the active ingredient is administered in the form of salts with pharmaceutically acceptable 
non-toxic bases, preferred salts are for instance easily water-soluble or slightly soluble in water, in 
order to obtain a particular and appropriate rate of absorption. 

As indicated above, the compounds of formula I and la and their salts may be included in 
pharmaceutical formulations, including suspensions, ointments and creams. A pharmaceutical 
preparation for oral administration may also be in form of a suspension of the active ingredient as 
such or in the form of a sparingly water-soluble pharmaceutically acceptable salt, the preparation 
containing from 20 to 100 mg per ml of vehicle. A pharmaceutical preparation for topical treatment 
may be in the form of an ointment or cream containing the active ingredient in an amount of from 
0.5 to 50% of preparation. Topical preparations are favourable due to the stability towards sunlight 
and the relatively lipophilic nature of the present conq>ounds. 



35 



The dose of the compounds of the invention may suitably be selected so that the desired activity may 
be achieved without serious adverse effects. In the human systemic therapy the comppunds and their 
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salts are conveniently administered (to adults) in dosage units containing no less than 50 mg and up 
to 1000 mg, preferably from 200 to 750 mg, calculated as the compound of formula L 

By the term "dosage imit" is meant a unitary, i,e. a single dose which is capable of being 
administered to a patient, and which may be readily handled and packed, remaining as a physically 
and chemically stable unit dose comprising either the active ingredioat alone or in admixture with 
one or more solid or liquid pharmaceutical diluents or vehicles. 

In the form of a dosage unit, the compoimd may be administered one or more times a day at 
appropriate intervals, always depending, however, on flie condition of the patient, and in accordance 
with the prescription made by the medical practitioner. 

Thus in systemic treatment a daily dosage will preferably be an amount of^om 0.5 to 3 g of the 
active ingredient. 

The term **usage unit" in connection with topical use means a unitary, i.e. a single dose capable of 
being administered topically to a patient in an application per square centimetre of the infected area 
of from 0.1 mg to 10 mg and preferably from 0.2 mg to 1 mg of the active ingredient in question. 

If the con^osition is to be injected, a sealed ampoule, a vial or a similar container may be provided 
containing a parenterally acceptable sterile aqueous or oily injectable solution or dispersion of the 
active ingredient as the dosage unit. 

The parenteral prepiarations are in particular useful in the treatment of conditions in which a quick 
response to the treatment is desirable. In the continuous therapy of patients suffering from infectious 
diseases, the tablets or capsules may be the appropriate form of pharmaceutical preparation owing to 
the prolonged effect obtained when the drug is given orally, in particular in the form of sustained- 
release tablets.. 

In the treatment of infectious diseases, such tablets may advantageously contain oflier active 
components as mentioned above. 

In the method of treating patients sufifering from infectious disease, the compoimd of formula I or la 
or an equivalent amount of a salt thereof may suitably be administered to patients in a dose of from 



# 
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0.03 g to 0.7g/kg body weight per day in 1 to 3 doses, preferably from 0.5 g to 3 g per day. 
Preferably, the active ingredient is administered in the form of dosage units as indicated above. 

Biological activity 

5 

In vitro investigations have shown a relatively higji potency of conq>ounds of the invention against 
all bacteria including gram-positive and gram-negative strains (Staphylococci^ Streptococci, 
Corynebacteriae, Mycobacteriae, Proteus, Propionibacterium, Pseudomonas, Neisseriae, E. coli) 
and fungal strains (Candida and Aspergillus). Biological tests have showed superior activity of some 

10 ' conq>oimds of the invention when compared with that reported for several natural squalamine 

analogues (WO 00/09137). The antibacterial activity of polyaminated flisidic acid analogues is also 
comparable to that of related compounds reported in the literature (Moore et aly 1993; Kikuchi et aL, 
1997; Rao et al., 2000) and to known broad spectrum antibiotics such as ampicillin (Kikuchi et al, 
1997). In addition, the studies of post-antibiotic effects point towards a strong bactericidal effect of 

15 the compounds of the invention. Table 1 shows MIC (Minimimi Inhibitory Concentration) values of 
compoimds of the invention towards a number of bacterial and fungal strains. The potency of new 
polyaminated fusidic acid analogues is estimated by comparing the inhibition of growth of different 
microorganisms produced by known concentrations of die analogue to be examined and a reference 
compound such as fusidic acid. The microbiological assay set up is in agreement with the European 

20 Pharmacopoeia 3rd edition (1997). It is an agar diffusion method where the same volume of the 

tested solution is added to cavities in agar. The inhibition zones are function of the concentration of 
the fusidic acid analogue used. All assays are run with fusidic acid as reference substance. 
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The invention is further illustated in the following Preparations and Examples 



PREPARATIONS AND EXAMPLES 



5 



General 



The following standard abbreviations are used throughout this disclosure: 
Ac = acetyl 
Et = ethyl 
10 Ether = diethyl ether 

DCC = dicyclohexylcarbodiimide 
DMF = dimethylformamide 

HPLC = high performance liquid chromatography ^ 
Me = methyl 
15 THF = tetrahydrofiiran 

TLC = Thin Layer Chromatography 
TMS = tetramethylsilyl 

TEMPO = 2,2,6,6-tetrametyH-piperidinyloxy free radical 

20 NMR spectra were recorded at 300° K on either a Broker ARX300 or a Bruker DRX500 
spectrometer equipped with a 5 mm qnp and a 5 mm broad band probe, respectively. 
CD3OD or CDCI3 was used as solvent. All chemical shift are given in ppm 5 scala using 

tetramethylsilane (TMS 5 = 0.00 ppm) as internal reference. 
Conventional '^C and DEPT13S spectra were obtained on most conqsounds. 
25 Mass spectra were recorded on eittier a Micromass LC-QuattroII, or a high resolution Micromass 
AutoSpec sector instrument. 

All reactions were conducted in pre-dried glass glassware under an atmosphere of argon and transfer 
of reagents were carried out using syringes. All solvents and reagents were of highest available 
quality and used as such witti the exception of some liquid polyamine building blocks of moderate 

30 purity which were distilled prior to use. Reactions could be monitored by TLC analyses using 0.25 
mm glass-coated silica plates (E. Merck 60 F2S4). Chromatography was performed on silica gel 60, 
230-400 mesh (E. Merck) using mixtures of ethyl acetate and low boiling petroleum ether 
(succinimide esters)or mixtures of dichloromethan, methanol and aqueous ammonia as eluant 
(polyamines: compounds of the invention). Compoimds were alternatively purified by reversed 

35 phase (RP-18) preparative HPLC using acetonitrile buffered with trifluoroacetic acid. All purified 
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conq)ounds were freeze-dried from water yielding white amorphous powder. Anhydrous solvaits 
were prepared by storing analytical grade solvents over 4A molecular sieves a few days prior to use. 
The water content was measured before use on a Carl Fisher apparatus (typical water content: 5-12 
ppm for chloroform and THF). 

5 

Preparations: 

Fusidic acid tvoe starting materials 



10 The starting fusidic acid related analogues can be prepared according to various literature procedures 
starting from natural fusidanes like fusidic acid, helvolic acid, viridominic acids and compounds 
from the cephalosporin P family (see e.g. Godtfiedsai and Vangedal, 1962; Arigoni et al., 1964; 
Godtfredsen et al., 1965, and 1965b; Godtfredsen etal., 1966; Diassi «ft»i,.1966; von Daehne et aL. 
1979 and references cited therein) and by similar chemical modifications of flie above-mentioned 

15 including hydrogenation of double bonds, delqrdration reactions, sulphatation, acetylation, 
desacetylation and oxidations, well known to ftose skilled in the art 

Polvamine building bloclcs 

Polyamine building blocks are generally chosen from those commercially available, e.g. those found 
20 in the Available Chemicals Directory (ACD) database, but can also be synfliesised by methods 
known from the literature including such reactions as direct alkylatimi of amines, reductive 
amination and catalytic hydrogenation of amides to the corresponding amines (selected references 
describing various synthetic methods for the preparation of polyamine building blocks: Goodnow et 
al., 1990: Bergeron et al., 1994; Stremgaard et al., 1999; Gaell and Blagbrough. 2000; Kuksa et aL, 
25 2000 and references cited therein; Karigiannis and Papaioannou. 2000 and references cited therein). 

General methods: 

Preparation of compounds in which the nolvamin e building block is linked to C-21 of fiisidie aeiH hy 
30 . an amide bond 

Compounds of the invention where the polyamine building block is linked to the fusidane nucleus 
via an amide bond may be prepared from various steroids containing a carboxylic acid, e.g. from 
tetrahydrofiisidic acid in scheme 1 , and numerous polyamine building blocks as defined above. The 
carboxylic acid group of a fusidic acid derivative is first esterified to produce a reactive ester, for 
example a succinimide ester of by reacting the carboxylic acid group with N-hydroxysuccinimide in 



35 



wo 02/077007 



t 23 



PCT/DKOZ/00183 



10 



anhydrous THF in presence of dicyclocarbodiimide (Kikuchi et al, 1997). The succinimide ester 
may then be reacted with a polyamine building block by dissolving an excess of the polyamine in 
anhydrous chloroform under argon and then slowly adding a chloroform solution containing the 
activated ester (Kikuchi et al., 1997). The reactions are performed at room temperature and are 
completed between 6 and 24 hours. After this time the reaction mixture can be concentrated without 
additional aqueous work-up procedures and directly purified by reversed phase HPLC using 
mixtures of acetonilrile and water buffered with trifluoroacetic acid as eluent or column 
cromatography on silica gel using mixtures of dichloromethan, methanol and aqueous amonia as 
eluent. All compounds of the invention obtained using method A could be prepared using die 
reaction conditions descnbed hereinafter for Compoimd 125. 



15 
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Preparation of Compo und 125 using general method A. Scheme 1 

The method is illustrated by an example in Scheme 1 where the fiisidic acidBucleus is represented 
by tetrahydrofusidic acid. Tetrahydrofusidic acid is first converted to the corresponding succinimide 
ester by reaction with N-hydroxysuccinimide in anhydrous THF in presence of dicyclocarbodiimide. 
Spemiine (3 equivalents) in anhydrous chloroform under argon is then slowly added over a period of 
30 min to a chloroform solution containing tetrahydrofusidic acid N-succinimide ester. The reaction 
mixture is stirred at room temperature for 16 h after which time chlorofonn is evaporated under 
reduced pressure resulting a pale yellow oil. Pure Compound 125 is obtained after chromatogr^hy 
on silica gel using a mixture of dichloromethan, methanol and 25% aqueaous ammonia as eluent A 
white powder of pure Compound 125 is obtained after freeze drying of purified product in yields 
ranging from 60-90%. 



25 



Metbod A 




DOC 

OAC ^ "° 



I H 

Tetrahydrofusidic acid 




I H 

Tetrahydrofusidic acid 
N-succinimide ester 



Compound 125 



Scheme L General example for the preparation of compounds of the invention using method A. 



Alternative preparation of compounds in which the p nlvii nmie is linV^r^ C>21 of fiisidic aniH hy 
30 amide bond 



an 
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Alternatively, fhe compounds of the invention can be prepared by reacting anhydrides of fusidic acid 
derivatives, e.g. fusidic acid anhydride in scheme 2, wifli excess of the branched polyamine building 
blocks (Scheme 2). 
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5 Preparation of Compound 107 using general method B. Scheme 2 

The method is illustrated by an example in Scheme 2 where the fusidic acid nucleus is represented 
by natural fusidic acid. Fusidic acid (1 eauivalent) is dissolved in anhydrous DMF and and N,N- 
dicyclohexylcarbodiimide (2.2 equivalents) was added. The resulting reaction mixture was heated at 
SO ''C for 24 hours. The reaction mixture was diluted witfi ethyl acetate, washed with saturated 

10 aqueous sodium bicaibonate and brine, dried over anhydrous sodium sulphate and concentrated 

under reduced pressure. Pure anhydride is obtained either by crystallisation from hot methanol or by 
chromatography on silica gel using mixtures of ethyl acetate and petroleum ether as eluant. Spermine 
(3 equivalents) in anl^drous chloroform under argon is ttien slowly adSSdover a period of 30 min to 
a chloroform solution containing fusidic acid anhydride. The reaction mixture is stirred at room 

15 temperature for 16 h after which time chloroform is evaporated under reduced pressure resulting a 
pale yellow oil. Pure Conqsound 107 is obtained after chromatography on silica gel using a mixture 
of dichloromethan, methanol and 2S% aqueaous ammonia as eluant. A white powder of pure 
Compound 107 is obtained after freeze drying of purified product in yields ranging from 70-90%. 




Fusidic add anhydride _ 
20 Compound 107 

Scheme 2. General example for the preparation of compounds of the invention using method B. 

Reduction of the amide bond 
25 The amide bonding resulting from tfie reaction of a polyamine and a succinimide ester or carboxylic 
acid anhydride described in scheme 1 and 2 respectively (e.g. compounds of Compound 125 and 
107) can be reduced to the corresponding amine by reacting the amide with a 10 fold excess of 
diborane in refluxing THF for 5-10 hours, as depicted in scheme 3. The reaction mixture is 
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subsequently acidified wifli 4N aqueous hydrochloric acid to pH 1 and stirred vigorously for 2-4 
hours. The reaction mixture is then fi*eeze dried and the resulting white powder is purified on silica 
gel using a mixture of dichloromethan, methanol and 25% aqueaous ammonia as eluant. A white 
powder is obtained after fireeze drying of purified product. 




Introduction of polvamines by reductive amination of ketones 

Compounds of the invention where the polyamine moiety is linked to various sites of the fusidic acid 
nucleus can be prepared firom steroid analogues containing a keto or aldehyde fiinctionality where 
substitution with the branched polyamine is desired. TTie appropriate fiisidic acid having an aldehyde 
or a keto functionality can be obtained fi-om various known derivatives of fiisidic acid by methods 
known to those skilled in the art (e.g. oxidation method of hydroxy groups, allylic oxidation and 
partial reduction of carboxylic esters, etc.). For example 3- or 16-keto derivatives of fusidic acid can 
be reacted directly with the unprotected polyamine building block by means of reductive amination 
using methods reported for the preparation of synthetic squalamines ^echulis et al, 1995; Weis et 
al. , 1999; Kinney et al. , 2000). 

Preparation of Compound 113 using general method C, Scheme 4 

The method is illustrated by an example in Scheme 4 where the fiisidic acid nucleus is represented 
by 3-keto fiisidic acid. Fusidic acid is first oxidised to 3-keto fiisidic acid by means of CrOj, 
altenatively by pyridinium dichromate, Dess-Martin periodinane or by a Swem protocol. To a 
solution of 3-keto fiisidic acid (1 equivalent) in metfianol was added successively N,N'-bis(3- 
aminopropyl)-l,3-propanediamine (3 equivalents), acetic acid and NaBH(OAc)3(3 equivalents) and 
the resultin reaction mixture was stirred for 6-16 h, after which time methanol is evaporated under 
reduced pressure providing a pale yellow oil. Pure Compound 1 13 is obtained after chromatography 
on silica gel using a mixture of dichloromethan, methanol and 25% aqueaous ammonia as eluant. A 
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white powder of pure Compound 1 13 is obtained after freeze drying of purified product in yields 
ranging from 70-85%. 




3-ketofusidic acid Compound 1 13 

Scheme 4. Representative example for the introduction of branched polyamine fragments to a 
steroid nucleus containing a carbonyl fimction via reductive amination using NaBH(OAc)3as 
reducing agent (Abdel-Magid, 1996). 



Sulfation of free hydroxy groups: 

All compounds of the invention containing one or several free hydroxy groups can optionally be 
sulfated either selectively at one hydroxy group or at several hydroxy group using stoichiometric or 
excess amounts of sulfur trioxide-pyridine complex, respectively as reported in the litterature 
(Kinney et al^ 2000). Sulfatation is carried out prior to coupling reactions A, B and C. 

Acetvlation of hydroxy groups 

Acetylation of the free hydroxy groups of ftisidic acid derivatives is carried out using an excess of 
acetic acid anhydride in pyridine at room temperature under anhydrous conditions. 

Reduction of double bonds 

Double bonds of fiisidic acid derivatives are carried out by means of catalytic hydrogenation using 
palladium on caibon as catalyst and acetic acid as solvent. The reactions are shaken for 6-20 h at 
room tenq)erature. 
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Dehvdratioii of 1 1-OH 

Dehydration of 1 1-OH of fiisidic acid derivatives is achieved by trating fiisidic acid derivatives by 
excess thionyl chloride in pyridine and dichloromethan at O^C under anhydrous conditions. 



The 16-acetoxy group of fusidic acid derivatives can be removed by reacting tfie corresponding 
methyl ester in refliixing anhydrous methanol in presence of excess magnesium turnings under 
anhydrous conditions. The methyl ester is then removed by refluxing in aqueous sodium hydroxide 
for 1 h. 

Purification of the compounds of the invention: 

The resulting conq>ounds of the invention can be purified by column chromatography on silca gel 60 
(E. Merck)» 230-400 mesh using mixtures of dichloromethan, mefhanorsmdaqueous ammonia as 
eluant. Alternatively, the confounds of the invention can be purified by reversed phase preparative 
high perfonnance liquid chromatography (HPLC) usmg acetonitrile buffered with trifluoroacetic 
acid or acetic acid as eluant. 

Oxidation of hydroxy groups 

Keto derivatives can be obtained by oxidation of the corresponding hydroxy group of a fiisidic acid 
derivative by viarious methods such as CrOz in DMF or dichloromethan, pyridinium dichromate, 
pyridiniimi chlorochromateDess-Martin periodinane by a Swem protocol or by using radical reagent 
such as TEMPO. 

Preparation of N-succinimide esters of fiisidic acid analogues, gmeral method D: 
The fiisidic acid derivative (1 equivalent) was dissolved in anhydrous TUF. To the solution was 
added successively N-hydroxysuccinimide (1.1 eauivalent) and N,N-dicyclohexylcarbodiimide (1.2 
equivalent). The resulting reaction mixture was stirred at room temperature for 20 hours. The 
reaction was filtered, the filtrate was concentrated under reduced pressiu-e and redissolved in ethyl 
acetate. The organic solution was washed with saturated aqueous sodium bicarbonate and brine, 
dried over anhydrous sodium sulfate and concentrated under reduced pressure. Pure N-succinimide 
esters were obtained either by crystallisation fi*om hot methanol or by chromatography on silica gel 
using mixtures of ethyl acetate and petroleum ether as eluant. 

Preparati on of anhydrides of fiisidic acid analogues, general method E: 



Removal of the I6-acetoxv group 
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The fiisidic acid derivative was dissolved in anhydrous DMF and and N,N-dicyclohexylcarbodiiniide 
(2.2 equivalents) was added. The resulting reaction mixture was heated at 50 ^^C for 24 hours. The 
reaction mixture was diluted with ethyl acetate, washed with saturated aqueous sodium bicarbonate 
and brine, dried over anhydrous sodium sulphate and concentrated under reduced pressure. Pure 
5 anhydride was obtained either by crystallisation fix>m hot methanol or by chromatography on silica 
gel using mixtures of ethyl acetate and petroleum ether as eluant. 

Preparation 1: Fusidic anhydride. Compound 1 

The title compound was prepared from fusidic acid according to general metiiod E. 
10 ''C NMR (CDa^y 171.0, 164.7, 153.2, 132.6, 129.1, 123.0, 74.2, 71.4, 68.3, 49.2, 48.8, 44.7, 39.5, 
39.1, 37.0, 36.2, 36.1, 35.5, 32.3, 30.3, 30.0, 29.0, 28.9, 25.8, 24.2, 22.8, 21.1, 20.8, 18.0, 17.9, 15.9 

Frq>aration 2: 3P-HydFoxy-17R^0S^4^S-tetrabydrofiisidic acid succiniimde ester. Compound 2 
IS The title compound was prepared from 3P-l^droxy-17R,20S,24,2S-tetrahydrofusidic acid according 
to method D. 

"CNMR (CDQa): 171.1, 170.6, 169.8, 168.7, 79.3, 67.9. 49.7, 49.6, 49.1, 46.9, 42.7, 40.4, 40.1, 
40.0, 

39.9, 38.7, 36.6, 35.4, 34.1, 32.6, 32.2, 31.8, 27.9, 25.8, 25.5, 25.0, 24.6, 23.9, 23.3, 22.5, 21.3, 21.3, 
20 16.7,15.4 

I^reparation 3: 17R,20S,24,25-Tetrahydrofusidic acid succinimide ester, Compound 3 
The title compound was prepared fiom l7R^0S,24,25-tetrahydrofusidic acid according to method 
25 D. 

"CNMR (CDQa): 171.1, 170.6, 169.8, 168.8, 79.0, 71.6, 67.9, 49.8, 49.5, 49.0, 46.6, 40.3, 40.2, 
40.0, 

38.7, 37.0, 36.5, 36.3, 35.2, 32.4, 31.9, 30.1, 30,0, 28.0, 25.7. 24.6, 23.4, 22.9, 22.5, 22.5, 21.3, 21.1, 
16.8, 16.0 

30 

Preparation 4: 17S,20R-Dihydrofusidic acid succinimide ester. Compound 4 
The title compound was prepared from 17S,20R-dihydrofusidic acid according to mediod D. 
"CNMRCCDas): 171.3, 170.1. 169.2, 132.5, 123.1, 114.0,75.9,71.5,68.6,49.3,44.1,43.4,41.2, 
40.6, 39.1. 37.2, 36.5. 36.1, 34.5, 34.0, 33.3, 32.7. 30.2, 30.1, 25.7.,25.6, 25.3. 23.9, 22.4, 21.4. 20.9. 
35 18.3. 17.7, 16.0 



# 
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Preparation 5: ll-Desoxy-17R,20S,24,25-tetrahydrofusidic acid succinimide ester, Compound 5 
Hie title compound was prepared from 1 l-desoxy-17R,20S,24,25*tetrahydrofusidic acid according 
5 to method D. 

'^C NMR (CDCI3): 170.8, 170.6, 168.9, 77.4, 71.8, 49.2, 49.0, 45.0, 44.5, 44.2, 39.9, 39.4, 38.7, 37.8, 
36.4, 34-9, 33.4, 30.6, 30.0, 28.6, 27.9, 25.6, 25.1, 25.0, 22.9, 22.6, 22.5, 21.3, 20.2, 20.2, 17.4, 16.0 

10 Preparation 6: 17R,20R,S,24,25-Tetrahydro-16-desoxyfusidic acid succinimide ester. Compound 6 
The title conq>ounds was prepared from two separate C-20 epimers of 17R,20,24,25-tetrahydro-16- 
desoxyflisidic acid according to method D. 
*^CNMR(CDCl3): 

C-20 epimer-1: 170.6, 169.9, 168.9, 71.6, 68.5, 51.0, 49.9, 43.8, 42.7, 40.2, 38.7, 37.0, 36.9, 36.1, 
15 34.4, 32.4, 32.0, 30.5, 30.1, 29.9, 27.8, 25.6, 25.4, 23,3, 22.7, 22.6, 22.5, 21.4, 16.0, 15.6 

C'20 epimer-2: 172.1, 170.0, 168.9, 71.7, 68.1, 51.0, 50.1, 48.8, 42.6, 40.9, 40.3, 38.8, 37.1, 36.4, 
35.7, 32.9, 32.5, 30.8, 30.2, 30.0, 28.2, 27.9, 25.7, 25.6, 24.8, 23.4, 22.8, 22.6, 22.5, 21.1, 16.1 



Preparation 7: 13(17)-en-17R,20,24,25-Tetrahydrofusidic acid succinimide ester. Compound 7 
The title compound was prepared from 13(17)-en-17R,20,24,25-tetrahydrofiisidic acid according to 



25 ''C NMR (CDCI3): 169.1, 168.7, 143.2, 130.5, 71.5. 69.9, 57.7, 55.8, 51.4, 41.6, 41.3, 38.4, 37.7, 



35.1, 34.2, 30.6, 30.4, 29.8, 29.8, 29.4, 29.3, 27.8, 25.6, 24.6, 24.2, 23.2, 22.7, 22.6, 22.5, 21.7, 15.9 

30 Preparation 8: 16(17)-en-17R,20R,S,24,25-Tetrahydrofusidic acid succinimide ester. Compound 8 
The title compound was prepared from 16(17)-en-17R,20,24,25-tetrahydrofusidic acid according to 
method D. 

NMRCCDCU) {1:1 mixture of C-20 epimers): 169.3, 169.2, 169.1, 140.3, 140.2, 128.4, 127.1,77.2, 
71.7, 71.6, 68.7, 68.6, 54.1, 53.8, 50.6, 50.5, 49.2, 44.1, 43.5, 43.1, 42.7, 40.1, 40.1, 39.0, 38.9, 38.6, 
35 38.6, 37.4, 36.6, 36.6, 36.2, 34.0, 32.7, 32.6, 32.5, 31.9, 30.6, 30.4, 30.3, 30.2, 30.2, 30.2, 27.8, 25.6, 



20 



method 2. 




36.8, 
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25.3, 25.2, 25.1, 25.0, 25.0, 22.6. 22.5, 20.9, 17.6, 17.6, 16.1 

Examples of compounds of the inventions prepared bv method A. B or C: 



Example Method Steroid starting Polyamine starting Structure of coiiq)ound 

noyComp. pfiaterial material 

no. 



1/101 B Fusidic acid anhydride l,3*dian]ino- 

propane 




"C NMR (CP3OD), 5/ppm: 174.5, 172.4, 143.4, 135.8, 133.2, 124.5, 75.2, 72.4, 68.6, 50.7, 44.6, 
40,7. 40.3, 39.9. 38.2, 37.9, 37.9, 37.4, 36.9, 32.9, 31.1, 31.0, 30.5, 28.8, 25.9, 23.9, 23.8, 22.4, 21.2, 
17.9, 17.9. 16.5 



2/102 B Fusidic acid anhydride ' dietfaylenetriamine 




NMR(CD30D), 5/ppm: 174.6, 172.4, 143.4, 135.7, 1332, 124.5. 75.2, 72.4, 68.6, 51.4, 50.7,44.6, 
41.5, 40.7. 40,3, 40.2, 38.2, 37.8, 37.4, 36.8, 32.9, 31.0, 31.0, 30.5, 28.8, 25.9, 23.8, 22.4, 21.2, 17.9, 
17.9,16.5 

3/103 B Fusidic acid anhydride 3,3'-dianiino- 

dipropylamine 




NMR (CD3OD), 6/ppm: 171.2, 171.1, 140.8, 135.9, 132.2, 123.5, 73.4, 71.4, 68.2, 49.5, 49.2, 
48.4, 47.8, 43.2, 40.6, 39.6, 39.5, 39.3, 37.0, 36.4, 36.0, 35.6, 34.1, 32.3, 30.2, 30.0, 29.2, 28.0, 27.8, 
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4/104 B 



Fusidic acid anhydride spermidine 




"C NMR (CDjOD), 5/ppm: 174.5, 172.4, 143.5, 135.7, 133.2, 124.5, 75.2, 72.4, 68.6, 50.7, 50.3, 
50.1, 48.3, 47.9, 44.6, 42.0, 40.7, 40.3, 38.5, 38.2, 37.9. 37.4, 36.9, 32.9, 31.1, 31.0, 30.5, 
30.5, 28.9, 27.8, 25.9, 23.9, 23.8, 22.4, 21.2, 17.9, 16.5 



5/105 B Fusidic acid anhydride N,N'-bis(2- 

aminoethyl)-! ,3- 
propanediamine 




"C NMR (CDjOD), d/ppm; 174.6. 172.4, 143.5, 135.7, 133.3, 124.5, 75.2, 72.5, 68.6, 52.4. 50.7, 
48.6, 44.6. 41.6, 40.7, 40.3, 40.1, 38.2, 37.9. 37.4, 36.9, 32.9, 31.0, 30.5, 30.4, 28.8, 25.9, 23.9, 23.8, 
22.4,21.2,18.0,17.9.16.5 



6/106 B Fusidic acid anhydride N,N'-bis(3- 

aininopiopyl)-13- 
propanediamine 



"C NMR(CD30D), 6/ppm: 171.1, 140.7, 136.0, 132.1, 123.6, 73.5, 71.4, 68.0, 50.6, 49.4, 49.2, 4815, 
48.4, 48.3. 48.0, 43.2, 40.4, 39.8, 39.5, 39 J, 36.9, 36.5, 36.0, 35.8, 33.3, 32.2, 30.7, 30.1, 30.0, 29.3, 
28.1,27.8,25.8,23.9,23.0,21.1,20.9,17.9,17.6,16.0 




7/107 B Fusidic acid anhydride N,N'-bis(3- 

aminopropyl)- 
ethylaiediandne 




"CNMR(CD30D), 5/ppm: 174.4, 172.4, 143.4, 135.8, 133.2, 124.5, 75.2, 72.4, 68.6, 50.7, 50.5, 48.0, 
44.6, 40.7, 40.6, 40.3, 38.5, 382, 37.9. 37.4, 36.9, 32.9, 32.8, 31.1. 31.0. 30.5, 29.9! 28.9, 28.3, 28.2, 
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25.9, 23.9, 23.8, 22.4, 21.2, 18.0, 17.9, 16.5 

MS (direct inlet) m/z = 701.55 (M+H)*, 321.48, 203.21, 89.06 



8/108 B Fusidic acid anhydride ^lernune 




"C NMR (CPjOD), S/ppm: 178.7, 72.5, 69.3, 54.1, 51.8, 51.7, 48.1, 43.8, 42.4, 41.5, 40.6, 40.2,.38.3, 
38.2, 38.0, 37.1, 36.8, 33.1, 32.7, 32.6, 31.7, 31.2, 31.1, 30.1, 29.2. 28.6, 26.6, 23.8, 23.2, 2219, 22.7. 
16.6, 16.4 



9/109 . B Fusidic acid anhydride N,hP-bis(4- 

aminobutyl)-l ,3- 
propanediamine 

"C NMR(CDjOD), S/ppm: 174.3. 172.4, 143.2, 135.9, 133.2, 124.6, 75.3, 72.4, 68.6, 50.7, 50.1, 
48.6. 44.5, 41.9, 40.7, 40.4. 40.3, 38.2. 37.9, 37.4, 36.9. 32.9, 31.1, 31.0. 30.5, 30.4, 29.5, 28.8. 28.0, 
27.8. 27.6, 25.9, 23.9, 23.8, 22.4,21.2, 18.0, 17.9, 16.5 

10/110 B ' Fusidic acid anhydride 6,6' -diamino- 

dihexylamine 

"C NMRCCDjOD), 5/ppm: 174.3. 172.4. 143.1, 135.8, 133.2. 124.6, 75.3; 72.5. 68.6. 50.7, 50.ef, 
50.6, 44.5. 42.4, 40.7, 40.6, 40.3. 38.2, 37.9, 37.4, 36.9, 33.4, 32.9, 3 1.1, 30.5. 30.3, 30.2, 28.8, 28.3. 
28.1, 28.1, 27.9, 25.9, 23.9. 22.4. 21.2, 18.0, 17.9, 16.5 

11/111 A Fusidic acid anhydride 8,8'-dianiino- 

dioctylamine 

"C NMR (CDjOD), 5/ppra: 174.3, 172.4. 143.1, 135.8, 133.1. 124.6. 75.3. 72.5. 68.6, 50.7. 44.5. 
42.5, 40.7, 40.6, 40.3. 38.2, 37.9. 37.4, 36.9, 33.6, 32.9, 31.1, 30.6, 30.6, 30.4, 30.3. 28.8, 28.4, 28.4, 
28.1.28.0,25.9,23.8,22.4.21.2.18.0,17.9,16.5 
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12/112 B Fusidic acid anhydride tetraethylene 

pentamine 

'^C NMR(CD30D),5/ppm: 171.5. 171.1, 141,0, 135.5, 132.1, 123.6, 73.9, 71.3, 68.1, 51.3,49.4, 
48.9, 48.6, 48.2, 43.2, 41.2, 39.5, 39,3, 38.9, 36.9, 36.5, 36.0, 35.7, 32.2, 30.2, 30.0, 29.5, 28.1, 25.8, 
24-.0, 23.1, 21.2. 20.9, 17.9, 17.7, 16.0 



13/113 C Fusidic acid anhydride N,N'-bis(3- 

aminopropyl)-! ,3- 
propanediamine 

"C NMR (CDjOD), 8/ppm: 179.5, 173.4, 139.9, 137.5, 132.3, 125.6, 75^9:68.9, 61.1, 50.8, 43.6, 
40.8, 40.3, 40.2, 37.7, 37.6, 37.3, 31.9, 31.1, 30.9, 30.7, 29.3, 28.9, 27.5, 25.9, 25.4, 24.6, 23.7. 22.6, 
21.2, 18.0. 17.7, 16.7 



14/114 C Fusidic acid anhydride N,N'.bis(2. 

^ ammoethyl)-l,3- 
propanediamine 

^^C NMR (CD3OD), 5/pptn: 180.3, 179.5, 173.2, 139.4, 138.3, 132.4, i25.5, 75.9, 68.9, 60.4, 50.8, 
50.0, 49.9, 48.1, 47.9, 47.6, 45.5, 43.7, 40.8, 40.3, 40.1, 37.7, 37.5, 37A 31.9, 31.0, 29.3, 27.9, 26.0, 
24.6, 24.2, 23.5, 22.7, 21.3, 18.0, 17.7, 16.7 



15/115 C Fusidic acid anhydride N,N'-bis(3- 

aminopropyl)- 
ethylenediamine 

"C NMR(CD30D), 6/ppm: 179.6, 173.3, 139.7, 137.6, 132.3, 125.6, 75.9, 68.9, 61.0, 50.8, 50.0, 
49.9, 48.6, 43.6, 40.8, 40.3, 40.1, 37.6, 37.6, 37.4, 37.2, 31.8. 31.1, 30.5, 30.5, 29.2, 27.6, 25.9, 25.1, 
24.7, 23.5, 22.7, 21.2, 18.0, 17.6, 16.6 
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16/116 



Tetrahydrofusidic 
acid- Msuccininiide 
ester 



tetraethylene- 
tetramme 




'^C NMR (CD3OD), 5/ppm: 177.8, 172.6, 80.5, 72.5, 68.9, 51.9, 51.3, 50.4, 50.1, 41.7, 41.4, 41.1, 
40.1, 40.1, 38,3, 38.0, 37.0, 36.5, 33.0, 32.0, 31.1, 29.1, 26.3, 23.9, 23.4, 23.1, 22.9, 22.6, 21.4, 17.1, 
16.5 



17/117 



Tetrahydrofusidic diethylenetriamine 

acid- iV-succinimide 

est^ 




"C NMR (CD3OD), 5/ppm: 177.8, 172.6, 80.5, 72.5, 68.9, 51.9, 51.5, 51.3, 50.4, 50.1, 41.7, 41.5, 
41.4, 41.1, 40.2, 40.1, 38.3, 38.0, 37.1, 36.5, 33.1, 32.0, 31.1, 29.1, 26.3, 23.9, 23.4, 23.1, 22.9, 22.6, 
21.4,17.1,16.5 



18/118 



Tetrahydrofusidic 
acid- ^-succinimide 
ester 



1 ,6-hexaiiediaznine 




"C NMR (CD3OD), 8/ppm: 177.4, 172.6, 80.1, 72.5, 69.0, 51.4, 51.3, 50.3, 50.1, 42.3, 41.6, 41.4. 
41.1, 40.3, 40.1, 38.3, 37.9, 37.0, 36.3, 33.2, 33.1, 31.7, 31.0, 30.3, 29.2, 28.0, 27.7, 26.4, 23.9, 23.3, 
23.1, 23.0, 22.6, 21.4, 17.1, 16.5 



19/119 A Tetrahydrofusidic 1,3-diaimno-. 

acid- JST-succiniimde propane 
est^ 




NMR(CD30D), 5/ppm: 177.7, 172.6, 80.2, 72.5, 68.9, 51.5. 51.3, 50.3, 50.1, 41.6, 41.4, 41.1,40.1, 
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39.9, 

38.3, 38.0, 37.7, 37.1, 36.4, 33.1, 32.8, 31.7, 31.1, 29.1, 26.4, 23.9, 23.3, 23.1, 22.9, 22.6, 21.4, 17.1, 
16.5 



20/120 



Tetrahydrofiisidic 
acid- /ST-succinimide 
este" 



3,3*-diainino- 
dipropylamine 




"C NMR (CD3OD), 5/ppm: 177.5, 172.6, 80.2, 72.5, 68.9, 51.6, 5L3, 50.4, 50.1, 48.4, 41.6, 41,4, 
41.1, 40.6, 40.1, 38.3, 38.0, 37.1, 36.4. 33.1, 32.6, 31.8, 31.1, 30.1, 29.2, 26.4, 23.9, 23.3, 23.2, 23.0, 
22.6,21.4,17.1,16.5 



21/121 A Tetrahydrofusidic spermidine 

acid- iV-succiniimde 
ester 



"C NMR(CD30D), 5/ppm: 177.7, 172.6, 80.2,.72.5, 68.9, 51.5, 51.3, 50.3, 50.2, 50.1, 47.8, 41.5, 
41,4, 41.1, 40.1, 38.3, 38.1, 38.0, 37.1, 36.4, 33.1, 31.8, 31.1, 29.8, 29.4, 29.2, 27.5, 26.4, 23.9, 23.3, 
23.2, 23.0, 22.6, 21.4, 17.1, 16.5 




22/122 



Tetrahydrofusidic 
acid- i^-succinimide 
ester 



N,N*-bis(2- 

aminoethyI)-l,3- 

propanedianune 




'^C NMR (CD3OD), 5/ppin: 177.8, 172.5, 80.3, 72.4, 69.0, 51.7, 51.3, 50.7, 50.4, 50.1, 41.6, 41.4, 
41.1, 40.8, 40.1, 39.9, 38.3, 37.9, 37.0, 36.4, 33.0, 31.9, 31.1, 29.8, 29.1, 26.3, 23.9, 23.3, 23.1, 22.9, 
22.6,21.4,17.1,16.5 



23/123 



Tetrahydrofusidic 
acid- Msuccinimide 
ester 



N4^.bis(4. 

aininobxityl)-l,3- 

propanediamine 




wo 02/077007 



36 



PCT/DK02/00183 



"C NMRCCDjOD), 5/ppm: 177.5, 172.6, 80.1, 72i, 69.0, 51.4, 51.3, 50.3, 50.1, 48.0, 41.6, 41.4, 
41.1. 40.8, 40.1, 40.0, 38.3, 37.9, 37.0, 36.3, 33.0, 31.8, 31.1, 29.1, 27.8, 27.8, 26.7, 26.6, 26.3. 23.9, 
23.3. 23.1, 23.0, 22.6, 21.4, 17.0, 16.5 



24/124 



Tetrahydrofiisidic 
acid- iy^-succinimide 
ester 



N.N'-bis(3- 

aminopropyl)- 

e&ylenediamme 




"C NMR (CD3OD). 5/ppm: 177.5, 172.6, 80.2, 72.4, 68.9, 51.5, 51.3, 50.3, 50.1, 48.3, 41.6, 41.3, 
41.1, 40.5, 40.1, 38.3, 37.9, 37.1, 36.4, 33.1, 32.4, 31.8, 31.1, 30.3, 29.2, 26.4, 23.9. 23.3, 23.2, 23.0, 
22.6,21.4, 17.1, 16.5 



25/125 



Tetrahydrofiisidic 
acid- iV-succimmide 
estra' 




NMR (CD3OD), S/ppm: "C NMR: (CD30D)177.6, 172.5, 80.2, 72.4, 68.9. 51.5, 51.2, 50.3, 50.1, 
48.1, 47.9, 41.5, 41.3. 41.1, 40.4, 40.1. 38.3, 38.-1, 37.9, 37.0, 36.4, 33.0, 31.8, 31.3, 31.0, 29.8, 29.1, 
28.0, 27.8. 26.4, 23.9. 23.3, 23.2, 23.0. 22.6. 21.4. 17.1, 16.5 
MS (direct inlet) ni/z = 705.59 (M+H)*, 604.70, 344.44, 305.42, 225.20, 203.21 ^ 
26/126 A Tetrahydrofiisidic 6,6'-diamino- 

acid- /^-succiniinide dih«cylaimne 

estor 



"C NMR (CD3OD). 8/ppm: 177.4. 172.6. 80.1, 72.5, 69.0, 51.4. 51.3. 50.7, 50.3, 50.1. 42.4, 41.6, 
41.4, 41.1, 40.3. 40.1, 38.3. 37.9, 37.0, 36.3. 33.3, 33.1, 31.7, 31.0, 30.3, 29.2, 28.3, 28.2, 28.1, 27.9, 
26.4,23.9,23.3,23.1,23.0,22.6,21.4,17.1,16.5 




27/127 



Tetrahydrofiisidic 
acid- AT-succiniinide 
ester 



8,8'-dianiino- 
dioctylamine 




"C NMR (CD3OD), 5/ppm: 177.3. 172.6. 80.1. 72.5. 69.0, 51.4, 51.3, 50.7, 50.3, 50.1. 42.4. 41.5, 
41.4, 41.1, 40.3, 40.1, 38.3, 37.9, 37.0. 36.3, 33:3, 33.1, 31.7, 31.0, 30.6, 30.6, 30.5, 30.4, 30.3, 30.3. 
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29.2, 28.4, 28.2, 28.0, 26.4, 23.9, 23.3, 23.2, 23.0, 22.6, 21.4, 17.1, 16.5 



28/128 



Tetcahydrofusidic 
acid- iy^-succixiiinide 
esba 



N,N'-bis(3- 

aiiimoproiiyl)-l,3- 

propanediamine 




"C NMR iCDzOD), 5/ppm: 177.8, 172.6, 80J, 72.5, 68.9, 51.3, 503, 50.1, 47.7, 47.6, 41.5. 41.4, 
41.1, 40.1, 39.9, 38.3, 38.0, 37.0, 36.4, 33.1, 31.8, 31.1, 29.1, 29.0, 29.0, 28.0, 26.4, 23.9, 23.3, 23.2, 
23.0,22.6,21.4,17.1, 16.5 



29/129 



Tetrahydrofusidic 
acid- ^-succimmide 



tetraelfaylene- 
pentamine 




"C NMR (CDjOD), 8/ppin: 178.2, 173.0, 80.9, 72.9, 69.3, 52.3, 51.7, 51.5, 50.8, 50J5, 48.4. 42.1, 
41.8, 41.7, 41.5, 40.5, 40.5, 38.7, 38.4, 37.5, 36.9, 33.5, 32.4, 31.5, 29.5, 26.7, 24.3, 23.8, 23.6. 23.3. 
23.0,21.8,17.6,16.9 



30/130 A ll-desoxy-tetrahydro 1,6-hexanedianune 

fusidic acidJ^- 
succinimide ester 



NMR (CD3OD), 5^m: 1773, 172.6, 80.7, 72.4, 52.1, 50.8, 50.6, 46.6, 45.9, 42.4. 41.0. 40.4. 40.3, 
40.0, 

38.9, 37.4. 36.4, 34.4, 33.4, 32.2. 31.1. 30.3. 30.0, 29.1, 28.1. 27.8, 26.8. 26.3, 24.5, 23.1, 22.9, 21.6, 
21.3, 21.3, 20.7, 17.8, 16.5 




31/131 



1 l-desoxy-tetrahydro 3,3'-diammo- 
fusidic acid dipropylamine 
succinimide ester 




"C NMR (CD3OD), 8/ppm: 177.5. 172.6, 80.5, 72.4, 52.0, 50.9, 50.5, 46.6, 45.9, 41.0, 40.6, 40.4, 
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40.0, 39.0, 38.3, 37.4, 36.3, 34.5, 33.0, 32.1, 31.1, 30.1, 30.0, 29.1, 26.8, 26.4. 24.5, 23.1, 22.9, 21.6, 
21.3,21.3,20.7,17.8,16.5 



32/132 



1 l-deso^^-tetrahydro 
fiisidic acidiST- 
succniimide ester 



dieftylenetriamme 




"C NMR (CD3OD), 5/ppm: 177.6, 172.6, 80.4, 72.5, 52.0, 51.9, 50.9, 50.5, 46.5, 45.9, 41.8, 41.0, 
40.4, 40.0, 39.0, 37.4, 36.4, 34.5, 32.0, 31.1, 29.9, 29.1, 26.8, 26.3, 24.4, 23.1, 22.9, 21.6, 21.3, 21.3, 
20.7, 17.8, 16.5 




33/133 A 11-desoxy-tetrahydro N,N'-bis(2- 

fusidic acid N- aminoethyl)-! ,3- 

succinimide ester propanediamine 



"C NMR (CD3OD), 5/ppm: 177.7, 172.6, 80.4, 72.4, 52.4, 51.9, 50.8, 50.5, 49.8, 48.7, 48.6, 46.6, 
45.9, 41.6, 41.0, 40.4, 40.0, 39.9, 39.0, 37.4, 36.4, 34.5, 32.1, 31.1, 30.5, 30.0, 29.1, 26.8, 26.3, 24.5, 
23.1, 22.9, 21.6, 21,3, 21.3, 20.7, 17.8, 16,5 



34/134 A ll-desoxy-tetrahydro tetraethylfflC' 

fusidic acid tetramine 
succinimide ester 



"C miR (CD3OD), 6/ppm: 177.6, 172.6, 80.4, 72.4, 52.4, 51.9, 50.8, 50.5, 46.5, 45.9, 41.8, 41.0, 
40.4, 40.0, 38.9, 37.4; 36.3, 34.5, 32.0, 31.1, 30.0, 29.1, 26.8, 26.3, 24,4, 23.1, 22.9, 21.6, 21.3, 21.3, 
20.7,17.8,16.5 

35/135 A ll-desoxy-tetrahydro spermine 

fusidic acid N- 

succinimide ester f^S^H^"^^'^"^ '^'^^■'^ 

NMR (CD3OD), 5/ppm: 177.5, 172.6, 80.5, 72.4, 52.0, 50.8, 50.6, 50.5, 50.5, 46.6, 45.9, 41.0, 





wo 02/077007 



39 



PCT/DK02/00183 



40,6, 40.4, 40.0, 38.9, 383, 37.4, 363. 34.5, 32.7, 32.1, 31.1, 30.1, 30.0, 29.1, 283, 28.2, 26.8, 26.4, 
24.4, 23.1, 22.9, 21.6, 213, 213, 20.7, 17.8, 16.5 



36/136 



ll-deso;^-tetrahydn> tetiae(fayleDe- 
fiisidicacidA^ pratamine 
succinimide ester 




"C NMR (CD3OD), S^pm: 178.1. 173.0, 80.8. 72.8. 523, 51.2. 50.9. 46.9. 4:6.3. 41.4, 40.8, 40.4. 
39.4, 37.8. 36.8. 34.9, 32.5, 31.5, 30.4, 29.5. 27.2. 26.7. 24.9, 23.5. 23.3, 22.0. 21.8. 21.7, 21.1, 18.2, 
16.9 



37/137 



ll-desoxy-tetrahydio spexniidine 

fusidicacidi\^ 

succimmide ester 




"C NMR (CD3OD), d/ppm: 177.5, 172.6, 80.6, 72.4, 52.0, 50.9, 50.6, 50.5, 46.6, 45.9, 423, 41.0, 
40.4, 40.0. 39.0, 383, 37.4, 363, 34.5, 32.1, 313, 31.1, 30.1, 30.0, 29.1, 27.9. 26.8. 26.4. 24.5. 23.1, 
22.9. 21.6, 213, 213, 20.7. 17.8, 16.5 



38/138 A ll-desoxy-tetrahydro NJ^-bis(4- 

fiisidicacidiV- aniinobutyl)-l,3- 
succmimide ester piopanediamine 



"C NMR (CD3OD), 6/ppm: 177.1, 172.3, 803, 72.2, 51.7, 50.6. 50.3, 50.0. 50.0. 463. 45.6, 41.8, 
40.8, 402. 39.9, 39.8, 38.7, 37.2, 36.1, 34.2, 31.9, 30.9, 30.5, 29.7. 29.6, 28.9, 27.9, 27.7, 27.5, 26.5, 
26.1, 24.2. 22.9, 22.7, 21.3. 21.1, 21.1, 20.5, 17.6, 163 




11^ 



39/139 A 16(l7)-en-16- Spermine 

desacetoxy-tetrahydro 

fusidic acid- N- 

succinimide ester 
"C NMR (CD3OD), 6/ppm: (1:1 mixture ofC-20 epimers) 

176.5, 1763, 145.7, 145.6, 125.7, 125.3, 72.5, 69.3, 69.2, 55.1. 55.0, 51.9, 51.8, 50.4, 50.4, 47.8, 
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47.7, 44.8, 44.4, 41 .4, 41.4, 40.6, 40.5, 40.0, 39.8, 39.7, 383, 38.0, 37.9, 37.4, 34.0, 34.0, 33.4, 32.4, 
31.3, 31.2, 30.2, 30.2, 29.2, 28.1, 26.9, 26.8, 25.3, 25.3, 23.5, 23.4, 23.1, 23.0, 23.0, 22.4, 18.1, 18.0, 
16.6 

MS (direct inlet) m/z = 645.58 (M+H)*, 569.53, 321.54, 305.55, 203.21 



40/140 A 16-Desaceto;Qr 1,6-liexanediainme 

tetrahydrofusidic acid- 
i\^-succiniinide ester 



"C NMR (CD3OD), 8/ppm: 178.0, 72,6, 69.5, 52.3, 51.8, 51.7, 43.9, 42.0, 41.7, 40.2, 40.1, 38.2, 38.0, 
37.5, 37.1, 33.2, 33.0, 32.1, 31.4, 31.1, 30.6, 29.2, 27.8, 27.4, 26.9, 26.6, 23.8, 23.3, 23.1, 23.0, 22.7, 
16.6, 16.4 




41/141 



16-Desacetoxy 
tetrahydrofusidic acid- 
Msucciniznide ester 



1,6-hexanediaimne 




13. 



C NMR (CD3OD), 5/ppm: 178.5, 72.5, 69.4, 53.9, 51.8, 51.7, 43.8, 42.4, 42.2, 41.5, 40.2, 40.1, 38.3, 
37.9, 37.1, 36.7, 33.1, 33.0, 32.5, 31.6, 31.1, 31.1, 30.3, 29.2, 28.5, 28.0, 27.6, 26.5, 23.9, 23.2, 23.2, 
22.9, 22.7, 16.6, 16.4 



Comment: C-20 epimer of Corqpound 137. 



42/142 A 16-Desacetoxy diethylenetriamine 

tetrahydrofusidic acid- 
^-succinimide ester 




"C NMR (CD3OD), 5/ppm: 178.9. 72.5, 69.3, 54.5, 51.9, 51.7, 43.7, 42.6, 41.6, 41.5, 40,1, 38.2, 38.0, 
37.1, 36.9, 33.1, 32.9, 31.7, 31.2, 31.1, 29.1, 28.9, 26.5, 23.8, 233, 23.2, 22.9. 22.6, 16.6. 16.5 
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43/143 A 16-Desaceto;^ 3,3*-dianimo- 

tetrahydrofusidic acid- dipropylamine 
iyf-succinimide ester 





"C miR (CD3OD), 8/ppm: 178.7. 72.5. 69.3. 54.1, 51.8, 51.7. 48.1. 43.8, 42:4, 41.5. 40.6, 40.2, 38 J, 
38.2, 38.0. 37.1, 36.8, 33.1, 32.7, 32.6, 31.7, 31 .2, 3 1.1, 30.1, 29.2. 28.6, 26.6, 23.8, 23.2, 22.9, 22.7, 
16.6, 16.4 

44/144 A 16-Desaceto:<y spennidine 

t^rahydrofiisidic acid- 

iV-succinimide ester '"y'Va """^^ir-v. 

"C NMR (CD3OD), 5/ppm: 178.7. 72.5, 69.3, 54.0, 51.8, 51.7, 50.3, 47.9, 43.8, 42.4, 42.0, 41.5, 
40.2, 38.3, 38.1, 38.0, 37.1, 36.8, 33.1, 32.5, 31.6, 31.2, 31.1, 30.5, 30.0, 29.2, 28.6, 27.8, 26.6, 23.8, 
23.2, 22.9, 22.7, 16.6, 16.4 



45/145 A 16-Desacetoxy N,hP-bis{3- 

tetrahydrofusidic acid- ' aininopropyl)-l,3^ 
^-succmimtde ester propanediamine 



"C NMR (CE>,OD), S/ppm: 178.7, 72.5, 69.3, 54.0. 51.8. 51.7. 48.1. 43.9, 42.4, 41.5, 40.5, 40.2, 
38.3, 38.2, 38.0, 37.1, 36.8. 33.1. 32.5. 31.8, 31.7, 31.2. 31.1, 30.1, 29.7, 29.2, 28.6, 26.6, 23.8, 23.2, 
22.9, 22.7, 16,6, 16.4 




46/146 A 16-Desacetoxy spermine 

tetrahydrofusidic acid- 
AT-succinimide esta- 



te NMR (CD3OD), 5/ppm: 178.9. 72.5. 69.3, 53.9. 51.8, 51.7, 50.1, 48.0, 47.7. 43.9, 42.4, 41.5, 
40.3, 40.2. 38.3. 38.0, 37.1, 36.8, 33.1, 32.5, 31.7, 31.2, 31.1, 30.4. 29.6, 29.2. 28.6, 27.6, 26.6, 23.8, 
23.2, 23.0. 22.7, 16.6, 16.4 
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16-Desacetoxy tetraetbylene- 
tetrahydrofusidic add- pentamine 
^-succiniiiiide ester 




"C NMR (CDjOD), 6/ppm: 178.9, 72.5, 69.3, 54.4, 51.8, 51.1, 43.6, 42.6, 41.5, 41.3, 40.1, 38.2, 
38.0, 37.1, 33.1, 32.9, 31.7, 31.2. 31.1, 29.1, 28.9, 26.5, 23.8, 23.4, 23.2, 22.9, 22.6, 16.6, 16.5 



48/148 



16-DesacetO30r tetraethylene- 
tetrahydrofiisidic acid- peatamine 
^-succininiide ester 




"C NMR (CD3OD), Sfppm: 178.9, 72.5, 69J, 54.5, 51.9, 51.7, 51.3, 43.6r42.6, 41.6, 41.4, 40.1, 
38.3, 38.0, 37.1, 36.9, 33.0, 32.9, 31.7, 31.2, 31.1, 29.1, 28.9, 26.5, 23.9, 23.3, 23X22.9, 22.7, 16.6, 
16.4 



49/149 



NJSr-bis(2- 
aminoefhyl)-! ,3- 
propanediamme 




"C NMR (CD3OD), 8/ppm: 178.9, 72.5, 69.3, 54.4, 52.1, 51.8, 51.7, 48.7, 48.6, 43.7, 42.6, 41.6, 
41.4, 40.1, 40.0, 38.3, 38.0, 37.1, 36.9, 33.1, 32.8, 31.7, 31.2, 31.1, 30.2, 29.1, 28.8, 26.5, 23.9, 23.3, 
23.2,22.9,22.7,16.6,16.4 



50/150 



1 ,6-hexanediamme 



A ll-deso3qr-16- 
desacetoxy- 
178.20,24,25- 
tetrahydrofiisidic acid 

^-succiniimde ester i 

"C NMR (CD36D), 8/ppin: 178.4, 72.5, 54.7, 52.0, 47.5, 46.4, 44.5, 42.4, 40.6, 40.2, 40.1, 39.0, 
37.5, 36.4, 34.6, 33.4, 33.0, 31.7, 31.1, 303, 30.0, 29.2, 29.0, 28.1, 27.8, 27.3, 26.5, 24.7,23.2, 22.9, 
21.5,21.4,20.7,17.2,16.6 
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51/151 A ll-desoxy-16- 3,3'-diammo- 

desacetoxy- dipropylaiinne 
178^0,24,25- 
tetrabydroiusidic acid 
N-sucdsmmde ester 

"C NMR (CD3OD), S/ppm: 178.6, 72.5, 54.5, 52.0, 47.5. 46.4, 44.5, 40.7, 40.1. 39.0, 38.2. 37.5, 
36.3, 34.6, 33.0, 32.8, 31.7. 31.2. 30.1, 30.0. 29.1, 28.8, 27.3, 26.6, 24.7, 23.2. 22.9, 21.5, 21.4. 20.7, 
17.2, 16.6 




52/152 A ll^esoxy-Ifr. NJ^'-bis(2- 

desacetoxy- anunoethyl)-l,3. 
178^0,24,25- propanediaimne 
tetrahydrofusidic add 
iST-succiniinide ester 

NMR (CD3OD), S/ppm: 178.8, 72.5, 54.6, 52.3, 52.0, 47.5, 46.4, 44.5, 41.6, 40.7, 40.1, 39.8, 
39.0, 37.5, 36.4, 34.6, 32.9, 31.7, 30, 30.5, 30.0, 29.1, 28.8, 27.3, 26.5, 24.7, 23.2, 22.9, 21,5, 21.4, 
20.7, 17.2, 16.6 




53/153 



A ll-desoxy.l6- NJ^'-bis(3- 

desacetoxy* aminopropyl)- 
1 78,20,24,25- ediylenediamine 
tetrahydrofusidic acid 
JV^-succinixnide ester 

C NMR (CD3OD), 5/ppni: 178.6, 72.5, 54.5. 52.0, 49.7, 48.3, 47.5, 46,4, 44.5, 40.7, 40.6, 40.1, 
39.0, 38.2, 37.5, 36.4, 34.6, 32.8, 31.7, 31.2, 30.3, 30.0, 29.1, 28.8, 27.3, 26.6, 24.7, 23.2, 22.9, 21J, 
21.4,20.7,17.2,16.6 




13< 



54/154 



sp^midine 



A ll-desoxy-16- 
desacetoxy- 
178,20,24,25- 
tetrahydrofusidic acid 
iN^-succininiide ester 

"C NMR (CD3OD), 5/ppm: 178.7, 72.5, 54.5, 52.0, 50.5, 48.1, 47.5, 46.4, 44.5, 42.1, 40.6, 40.1, 
39.0, 38.2, 37.5, 36.3, 34.6, 32.8, 31.7, 31.2, 30.8, 30.0, 29.2, 28.8, 27,9, 27.3, 26.6, 24.7, 23.2, 22.9, 
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21.5,21.4,20.7. 17.2, 16.6 

55/155 A ll-desoxy-16- N,hP-bis(3- 

desacetoxy- aininopropyl)-l,3- 
178,20,24,25- propanediamine 
tetrahydrofusidic acid 
^-succiniinide ester 

NMR (CP3OD), 5/ppm: 178.6, 72.5, 54.5, 52.0, 48.9, 48.3, 47.4, 46.3, 44.5, 40.6, 40.5, 40. 1, 
39.0, 38.2, 37.5, 36.3, 34.6. 32.8, 32.4, 31.7, 31.2, 30.1, 30.0. 29.9, 29.1, 28.8. 27.3. 26.5, 24.7. 23.2, 
22.9,21.5,21.4,20.7, 17.2. 
16.6 - 



56/156 A ll-desoxy-16- spermine 

desacetoxy- 
178,20,24,25- 
tetrahydrofusidic acid 
A^-succinimide ester 
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"C NMR (CD3OD). 5/ppm: 178.7, 72.5, 54.5, 52.0, 50.6, 50.4, 48.1, 47.4, 46.4, 44.5, 40.6, 40.6, 
40.1, 39.0, 38.2, 37.5, 36.3, 34.6, 32.8, 32.4, 31.7, 31.2, 30.0, 29.1, 28.8, 28.3, 28.1, 27.3, 26.6, 24.7, 
23.2, 22.9, 21.5, 21 .4, 20.7, 17.2, 16.6 




57/157 A ll-desoxy-16- N,N'-bis(4- 

desacetoxy- aininobutyl)-l,3- 
178,20,24,25- iHt>panedianime 
tetrahydrofiisidic acid 
JV-succinimide ester 

"C NMR (CD3OD), 5/ppm: 178.5, 72.5. 54.6, 52.0, 50.4, 50.3, 47.5, 46.4, 44.5, 42.2. 40.6, 40.1, 
39.0, 37.5, 36.3. 34.6, 32.9, 31.7, 31.2, 31.0, 30.0, 30.0, 29.1, 28.9, 28.2, 28.0, 27.8, 27.3, 26.5. 24.7, 
23.2, 22.9, 21.5, 21.4, 20.7, 17.2, 16.6 



58/158 A 3^-OH- 1,6-hexanediaiiime 

tetral^drpfusidic acid- 
A^-succiniinide ester 



"C NMR (CD3OD), 5/ppm: 177.3, 172.6, 80.0, 77.3, 68.8, 51.3, 51.0, 50.3. 50.1, 44.2, 42.3. 41J, 
41.3, 41.2. 41.1, 40.3. 40.1, 37.9, 37.7, 36.5, 35.2. 33.7, 33.3. 32.6, 31.7, 30.3. 29.2, 28.0. 27.7, 26.4. 
24.5. 23.6, 23.1, 23.0. 22.7, 21.4. 17.1, 15.9 




59/159 



3P-OH- 

tetrahydrofusidic acid- 
iSr-succinimide ester 



dietfaylenetiiamine 




"C NMR (CD3OD), 8/ppm: 178.1, 173.0, 80.8, 77.8, 69.1, 52.2, 51.4, 50.8, 50.6, 44.7, 42.1, 42.0, 

41.7, 41.6. 41.5, 40.6, 40.5, 38.2, 37.1, 35.7. 34.1. 33.1. 32.3. 29.5. 26.7. 24.9, 24.1, 23.5, 233. 23.1, 

21.8, 17.6. 16.4 
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3p-OH- 3,3'-dianiino- 
tetrahydrofiisidic acid- dipropylamine 
M-succinimide ester 



"C NMR (CD3OD), dfppm: 177.5, 172.6, 80.2, 77.3, 68.7, 51.6, 50.9, 50.3, 50.2, 48.4, 44.3, 41.6, 
41.3, 41.2, 41.1, 40.6, 40.1, 38.3, 37.7, 36.6, 35.3, 33.7, 33.2, 32.6, 31.8, 30.2. 29.1, 26.4, 24.5, 23.6, 
23.2, 23.0, 22.7, 21.4, 17.1, 15.9 



61/161* B 3P-OH- spennidtne 

tetrahydrofiisidic acid- 
AT-succinimide ester 




"C NMR (CD3OD), S/ppm: 



62/162 B 3P-OH- 

tetrahydrofiisidic acid- 
A^succmiinide ester 



N,N'-bis(2- 

ainmoetfayl)-l,3- 

propanediamine 




"C NMR (CDjOD), S^pm: 178.1, 173.0, 80.8, 77.7, 69.2, 52.4, 52.2,- 

51.4, 50.8, 50.6, 49.0, 44.7, 42.0. 41.8. 41.7, 41.6, 41.5, 40.5, 40.4, 38.2, 37.0, 35.7, 34.1, 33.1, 32.3, 
30.7, 29.5, 26.7, 24.9. 24.1, 23.5, 23.3, 23.1, 21.8. 17.6, 16.3 



63/163 



3P-OH- 

tetrahydrofusidic acid- 
iV-succinimide ester 



N,N'-bis(3- 
aininopropyl)-l ,3- 
propanediamine 




'^C NMR (CD3OD), S/ppm: 177.5, 172.6, 80.2^ 77.3, 68.7, 51.5, 50.9, 50.3, 50.2, 44.3, 41.5, 41.3, 
41.2, 41.1, 40.5, 40.1, 38.2, 37.7, 36.6, 35.3, 33.7, 32.6, 32.0, 31.8, 30,1. 29.8, 29.1. 26.4, 24.5, 23.6, 
23.2,23.0.22.7.21.4,17.1,16.0 



# 
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3P-OH- tetraethylene- 
tetrahydrofusidic acid- peatamine 
i\^-succiiuiiiide ester 



"C NMR (CD3OD), bfppm: 177.7, 172.5. 80.4. 77.3. 68.7. 51.8, 51.0, 50.4, 50.1. 44.3. 41.7. 413, 
41.2, 40.1, 37.8, 36.7, 35.3, 33.7, 32.7. 31.9, 29.1, 26.3, 24.5, 23.7, 23.1, 22.9, 22.7, 21.4, 17.2, 16.0 



65/165 A 3P-OH- N.N'-bis(4- 

tetrahydrofiisidic acid- aininobutyl)-1.3- 
Msuccinimide ester propanediamine 




"C NMR (CD3OD). 8/ppm: 



66/166 



3P-OH- spennine 
tetrahydrofiisidic acid- 
A^succinimide ester 




"C NMR (CDjOD), 6/ppm: 177.5, 172 J, 80.2, 77.3, 68.7, 51.5, 50.9, 50.4, 50.3, 50.2, 47.9, 44.2, 
41.5, 41.3, 41.2, 41.1, 40.4, 40.1, 38.2, 37.7, 36.6, 35.2. 33.6. 32.6, 31.7, 30.0. 29.1, 28.1, 27.9, 26.4, 
24.5, 23.6, 23.2, 23.0, 22.7, 21.4, 17.1. 16.0 



67/167 



3-acetoxy- 1,6-hexanediainine 
tetrahydiofiisidic acid 




"C NMR (CD3OD), 84»pm: 177.3. 172.9, 172.6, 80.1, 76.2, 68.6, 51.4. 51.1, 50.3. 50.2. 42.3. 41.5, 
41.3, 41.1. 40.3. 40.1, 38.9, 38.0, 36.6, 36.6, 33.5, 33.2, 31.7, 30.3, 29.2. 28.3. 28.0. 27.7. 26.4, 23.7, 
23.4.23.1,23.0,22.3,21.4,21.2.17.2,16.1 



68/168 



3-acetoxy- 3,3'-diainino- 
tetrafaydrofusidic acid dipropylamine 
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"C NMR (CD3OD). 5/ppm: 177.5. 172.9, 172.6, 80.3. 76.2, 68.6, 51.6, 51.0, 50.4, 50.2, 48.4, 41.5. 
41.3, 41.1. 40.6, 40.1, 38.9, 38.3, 38.0. 36.7. 36.6, 33.5, 33.1, 31.8. 31.7, 30.2, 29:2, 28J, 26.4, 23.7, 
23.4, 23.2, 23.0, 223, 21.4, 21.2, 17.2, 16.1 

69/169 A 3-acetoxy- speimidine " 

tetrahydrofiisidic acid 

"C NMR (CD3OD), 5/ppm: 177.5, 172.9, 172.6, 80.3, 76.2, 68.6, 5L6, 51.0, 50.5, 50.4, 50.2, 48.1, 
42.3, 41.5, 41.3, 41.1. 40.1, 38.9, 38.3, 38.0, 36.7, 36.6, 33.5, 31.8, 31.7. 31.2. 30.1, 29.2, 28.3. 27.9, 
26.4, 23.7, 23.4, 23.2. 23.0, 22.3, 21.4. 21.2, 17.2, 16. 1 



70/170 A 3-acetoxy- N,N'-bis(2- 

tetrahydrofusidic acid anmioefliyl)-l,3- 

propanediamine 

"C NMR (CD3OD), 5/ppm: 177.7, 172.9, 172.6, 80.4, 76.2, 68.6, 52.3, 51.8, 51.1, 50.4, 50.2, 48.6, 
41.6, 41.6, 41.3, 41.1, 40.1, 38.9, 38.0, 36.7, 36.6, 33.6, 31.9, 31.8, 30.4, 29.1, 28.3, 26.3, 23.8, 23.4, 
23.1, 22.9, 22.2, 21.4. 21.2, 17.3, 16.1 



71/171 A 3-acetoxy- NJ^'-bis(3- 

tetrahydrofiisidic acid aminopropyl)- 

etfaylenediamine 

"C NMR (CD3OD), S/iJpm: 177.5, 172.9, 172.6, 80.3, 76.2. 68.6, 51.6. 51.1, 50.4, 50.2, 49.9, 49.8, 
48:4, 41.6, 41.3, 41.1, 40.6, 40.1, 38.9, 38.3, 38.0, 36.7, 36.6, 33.5, 33.0, 31.8. 31.8, 30.3, 29.2, 28.3, 
26.4,23.7,23.4,23.2,23.0,22.3.21.4,21.2,17.3,16.1 



72/172 A 3-acetoxy- NJSP-bis(3- 

tetrahydiofbsidic acid aininopropyl)-l,3- 

propanediamine 

"C NMR (CD3OD). 5/ppm: 177.5, 172.9, 172.6, 80.3. 76.2, 68.6. 51.6, 51.0, 50.4. 50.2, 48.9, 48.3, 
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41.6, 41.3, 41.1, 40.6, 40.1, 38.9, 38.3, 38.0, 36.7, 36.6, 33.5, 32.9, 31.9, 31.7, 30.2, 29.2, 28.3, 26.4, 
23.7, 23.4, 23.2, 23.0, 22.3, 21.4, 21.2, 17.3, 16.1 



73/173 A 3-acetoxy- spenuine 

tetrahydiofusidic acid 




"C NMR(CI>jOD), 5/ppm: 177.5, 172.9, 172.6, 80.3, 76.2, 68.6, 51.6, 51.0, 50.6, 50.5, 50.4, 50.2, 
48.1, 41.5. 41 J, 41.1, 40.6. 40.1, 38.9, 38.3, 38.0, 36.7, 36.6, 33.5, 32.7, 31.8, 31.7. 30.1, 29.2, 28.3. 
28.2, 26.4, 23.7, 23.4, 23.2, 23.0, 22.3, 21.4, 21.2, 17.2, 16.1 



74/174 A 3-OSOjH-ll-desoxy- 3,3'-diaimno- 

tetrahydrofusidic acid dipropylamine 
iS^succiniimde ester 



"C NMR (CD3OD), 5/ppm: 177.5. 172.6, 81.7, 81.2, 52.3, 51.0, 50.7, 46.6, 46.1, 41.0, 40.5, 40.0, 
39.9, 39.5. 38.1, 37.0, 36.2. 33.8. 32.6. 30.5, 29.5, 29.1, 28.4, 28.0. 26.9, 26.4, 24.7, 23.1, 22.9, 21.6, 
21.4, 21.2, 17.8, 16.4 




75/175 



3-OS03H-ll-desoJor- N,N'-bis(2- 
tetrahydrofiisidic acid aiiiinoetfayl)-l,3- 
AT-succininiide ester propanediamine 




irui. 



NMR (CD3OD), 5/ppm: 177.7. 172.6, 81.7, 81.2, 52.5, 51.0, 50.7, 46.8, 46.1. 41.0. 40.5, 40.0. 
39.7, 39.6. 37.1, 36.1, 33.9, 32.6, 30.5, 29.7, 29.1,28.4, 27.0, 26.3, 24.7, 23.1, 22.9, 21.7, 21.4, 21.2, 
21.1, 17.8. 16.4 



76/176 A 3-OSO3H-1 1-desoxy- sp^midine 

tetrahydrofusidic acid 
^-succimmide ester 



"C NMR (CD3OD), 5/ppm: 177.5, 172.6, 81.7, 81.5, 52.6, 51.0, 50.8, 50.4, 46.7, 46.1, 40.9, 40.8, 
40.5, 40.0, 393. 38.2, 37.1, 36.1, 33.8, 32.7, 30.5, 29.3, 29.1, 28.4, 273, 27.2, 27.0, 26.4, 24.7, 23.1, 
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22.9, 21.6, 21.4. 21.2. 21.1, 17.8, 16.4 



77/177 A S-OSOaH-ll-desoxy- spomine 

tedahydrofiisidic acid 
Msucciniimde ester 



"C NMR (CDjOD), 8/ppm: 177.5, 172.6, 81.7, 81.5, 52.6, 51.0, 50.8, 50.6, 47.8, 46.7, 46.0, 40.9, 
40.5, 40.0, 40.0, 39.6, 38.2, 37.1, 36.1, 33.9, 32.8, 30.5, 29.1, 28.7. 28 J, 27.6, 27.1, 27.0, 26.4, 24.7, 
23.1, 22.9, 21.6, 21.3, 21.2, 21.1, 17.8. 16.4 



78/178 A 3-OSQsH-ll-desoxy- tetraeOiylene- 

tetrahydrofiisidic acid pentamine 
//-succinimide ester 



NMR (CD3OD), 8/ppm: 177.6, 172.6, 81.7, 81.1, 53.6, 52.3, 50.9, 50.7, 46.6, 46.1, 40.9, 40.5, 40.0, 
39.6, 37.1, 36.1, 33.9, 32.6, 30.4, 29.1, 28.4, 27.0, 26.3, 24.7, 23.1, 23.0, 22.9, 21.7, 21.4, 21.2, 21.1, 
17.8. 16.4 



79/179 A S-OSQjH-llKiesoxy- NJSr'-bis(3- 

tetrahydrofusidic acid aminopropyl)- 
^-succiniinide ester e&yleiiedianiine 



"C NMR (CD3OD), 5/ppm: 177.5, 172.6, 81.7, 81.1, 52.3, 50:9, 50.7, 48.0, 46.6, 46.0. 40.9. 40.5. 
40.0. 39.6, 38.1, 37.1, 36.1, 33.9, 32.5, 30.4, 29.6, 29.1, 28.4, 28.3, 26.9, 26.4, 24.7, 23.1, 22.9, 21.6, 
21.3,21.2,21.1,17.8.16.4 



80/180 A 3-OS0,H-ll-desoxy- NJ^'-bis(3- 

tetrahydroAisidic acid aniinopiopyl)-l,3- 
A^succinimide ester propanediamine 
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"C NMR (CD3OD), 5/ppm: 177.5, 172.6, 81.8, 81.3, 52.5, 51.0, 50.7, 48.3, 47.9, 46.6, 46.0, 40.9, 
40.5, 40.0, 39.9, 39.6, 38.2, 37.1, 36.1, 33.9, 32.7, 32.3, 30.4, 29.5, 29.1, 28.7, 28.7, 28.4, 27,0, 26.4, 
23.1, 22.9, 21.6, 21.3, 21.2, 21.1, 17.8. 16.4 



Exanq)le 81: Cream 



Confound 125 1 g 

Petrolatum 7.5 g 

Liqiiid paraffin ..^ 7,5 g 

Spermaceti 2.5 g 

Sorbitane monopalmitate 2.5 g 
Polyoxyethylene sorbitane 

monopalmitate 2.5 g 

Water 26.5 g 



50g 

Heat petrolatum, paraffin, spermaceti, sorbitane monopalmitate and polyoxyethylene sorbitane 
monopalmitate to 70^C and slowly add water under continuous stirringl Continue stirring until fhe 
cream has cooled Triturate compound 125 into fhe cream base and homogenise using a roller mill. 
Fill fhe cream into aluminium collapsible tubes. 

Example 82: Ointment 



Conq)ound 146 1 g 

Liquid para£Gn 6.9 g 

Cetanol 0.2 g 

Lanolin anhydrous 2.3 g 

Petrolatum 39.6 g 

50 g 



Melt paraffin, cetanol, lanolin and petrolatum at 70*^0 After cooling to below 40 "^C 
compound 149. Fill the ointment into lacquered collapsible aluminium tubes. 
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Example 83: Capsules 

Compound 177 25 g 

5 Microcrystalline cellulose 14.5 g 

Magnesium stearate 0.5 g 

40g 

Pass the ingredients through a 60 mesh sieve and mix for 10 min. Fill the mixture into hard gelatine 
10 capsules using a capsule fill weight of 400 mg. 

Example 84: Tablets 

Compound 125 ^"'^ 25 g 

Avicel™ 12 g 

15 STA-Rxl500 12 g 

M agnesiimi stearate 1 g 

50g 

Compound 125 Avicel™ and STA-Rx are mixed together^ sieved through a 0.7 mm sieve and 
thereafter mixed with magnesium stearate: The mixture is pressed into tablets each of 500 mg. 

20 

Example 85: Suspension 

Compound 180 1 g 

Citric acid 0.09 g 

Sodium monohydrogenphosphate 0.14 g 

25 Sucrose 5 g 

Tween™ 80 0.01 g 

Potassium sorbate 0.04 g 

Carboxymethylcellulose-Na 0.1 g 

Water qs. to 100 ml suspension. 

30 

The crystals are micronized and suspended in a solution of citric acid, sodium monohydrogen 
phosphate, sucrose, potassium sorbate and Tween™ 80 in 10 ml water, if necessary with slight 
warming. Carboxymethylcellulose-Na is dissolved in 4 ml boiling water. After cooling, it is added to 
the other ingredients. The suspension is homogenised in a blender and finally water is added to a 
35 total volume of 100 ml. 
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Example 86: Ointment 

A: 11-Compound 145 1 g 

B: One of the conq>ounds: hydrocortisone, triamcinolone or fluocinoloneO.5 g 
Liquid paraffin - 6.9 g 

Cetanol 0.2 g 

Lanolin anhydrous 2.3 g 

Petrolatum 39.1 g 

50 g 

Melt paraffin, cetanol, lanolin and petrolatum at 70*^C. After cooling to below 40 triturate A and 
B. Fill the ointment into lacquered collapsible aluminium tubes. 

Example 87: Ointment 

15 A: Compound 172 1.5 g 

B: Tetracycline 1.5 g 

Liquid paraffin 13.8 g 

Cetanol 0.4 g 

Lanolin anhydrous 4.6 g 

20 Petrolatum 78.2 g 

100 g 

Melt paraffin, cetanol, lanolin and petrolatum at 70^C, After cooling to below 40 °C, triturate A and 
B. Fill the ointment into lacquered collapsible aluminium tubes. 

25 Example 88: Eye gel 

Compoimd 177 10 g 

Benzalkonium chloride 0.1 g 

Carbomer 5 g 

Mannitol SO g 

30 Sodium edetate 0.5 g 

Sodium hydroxide q.s. 

Sterile water up to 100 g 



Dissolve disodium edetate and mannitol in water for injection in a stainless steel vessel equipped 
35 with a stirring tool and a built-in homogenizer. Add Carbomer 934P, evacuate the vessel and 



• 
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autoclave the dispersion under slow stirring and homogenizing at high speed. Cool down to 70 ^C, 
stop agitator and homogenizer. Add compound 177, sodium salt micronized, sterile - evacuate the 
vessel and let the 17S,20S-Methanofusidic acid, sodium salt sink during slow agitation. Homogenize 
at high speed for 10 minutes at 70 **C. Cool down to below 30 **C during stirring and homogenizing at 
low speed. Add a sterile solution of benzalkonium chloride in water for injection under slow 
stirring. Neutralise the carbomer 934 P by adding a sterile solution of sodium hydroxide 1.050 kg in 
water for injection. Stir and homogenize at low speed for 5 minutes. Adjust - if necessary - the pH 
to 5.4 - 5.8- Transfer the eye gel to storage tanks using nitrogen pressure and the low speed 
homogenizing transfer system. Store at room temperature until filling. The eye gel is filled 
aseptically in sterile tubes using a fill weight of 3.5 g. 
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CLAIMS 



1. A compound of the general formula I 




5 wherein 

Ri is hydrogen, halogen. CH3, CH2-OH, CCX5H, CH2-OSO3, CH2-NH-(CH2)a-Rio» or C(=0)-NH- 
(CH2)a-Rio wherein R,o is -NH2, .NH-(CH2)b-NH2, -NH-(CH2VNH-(CH2)c-lSIH2, -NHKCHjVNH- 

(a^2)c-NH<a^2)d-l«^2»-^ffl<CH2VNH<CH2)c-^^ -NH-ccHaVNH- 

(CH2)c-NH-(CH2)d->ra<CH2)eNH-(CH2)rN^ a saturated or unsaturated heterocyclic ring 
1 0 conq>rising 1 or 2 heteroatoms, or T-NH-(CH2)b-Ri u wherein Rn is a saturated or unsaturated 

heterocyclic ring comprising 1 or 2 heteroatoms, and a, b, c, d, e and f are the same or difGerent and 
individually represent integers of from 1 to 5; 

R2 is hydrogen, halogen, -OH or -OR12, wherein R12 is SO3, Ci-e alkyl or Ci-6 acyl, --NH-(CH2)a-Rio; 
R is hydrogen, halogra, a lipophilic group, -NH2-(CH2)a-Rio or CH2-NH-(CH2)a-Rio; 

15 R4, Rs> R6> R? and R9 are the same or different and individually represent hydrogen, halogen, -OH, - 

OS03 0r-NH<CH2).-R,o; ® 
R3 and R« are the same or different and individually represent hydrogen, halogen, -OH or OSO3; and 
the dotted lines between carbon atoms 1 and 2, 13 and 17, 16 and 17, and 17 and 20 indicate the 
presence of a single or double bond; 

20 provided that at least one and not more than two of R, R|, R2, R4, R5, R^, R? or R9 is -NH-{CH2)a-R!o, 
CHr-NH-(CH2)a-Rio or C(=0)-NH-<CH2)a-Rio, and flie others are hydrogen, -OH or -OSO3, or (for 
R2) -OR12; and further provided that at least one and not more than four of R2-R9 are -OH or -OSO3; 
and pharmaceutically acceptable salts and esters thereof 



25 

2. A compound according to claim 1 which has the general formula la 
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10 



15 




wherein 

Ri is CH3, CHr-NH-(CH2)a-Rio or C(=0>-NH-(CH2)a-Rio, wherein Rio and a are as indicated above; 
R2 and R5 are hydrogen, -OH or -OSO3, or (for R2) -ORn, wherein R12 is as indicated above; R3, R4, 
Re, Rs and R9 are hydrogen, -OH or -OSO3; and the dotted line between carbon atoms 1 and 2, 13 
and 17, 16 and 17, 17 and 20, and 24 and 25 indicates the presence of a single or double bond; 
provided that at least one and not more than four of R2, R3, R4, R5, R«, Rs and R9 are -OH or OSO3. 

3. A compound according to claim 1 or 2, wherein a is 2 or 3. 

4. A compound according to any of claims 1-3, wherein Rio is -NH-(CH2)b-NH2, wherein b has the 
meaning indicated in claim 1. 

5. A compound according to any of claims 1-4, wherein b is 3 or 4. 

6. A compound according to any of claims 1-3, wherein Rio is -NH-{CH2)b-NH-(CH2)c-NH2, wherein 
b and c are as indicated in claim 1 . 



20 



7. A compound according to any of claims 1-6, wherein c is 2 or 3. 

8. A compound according to any of claims 1-3, wherein Rio is -NH-(CH2)b-NH-(CH2)c-NH-(CH2)d- 
NH2, wherein b, c and d are as indicated in claim 1. 



9. A compound according to any of claims 1-8, wherein d is 2, 3 or 4. 



• 
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10. A compound according to any of claims 1-3, wherein Rio is -NH-(CH2VNH-(CH2)c-NH-(CH2)d- 
NH-(CH2)e-NH2, wherein b, c, d and e are as indicated in claim 1. 

5 11. A compound according to any of claims 1-10, wherein e is 2, 3 or 4. 

12. A compound according to claim 1 or 2, wherein Ri is ->M-(CH2)3-NH-(CH2)4-NH-(CH2)3-NH2, 



CH2-NH-{CH2)3-NH-(CH2)4-NH-(CH2)3'NH2 or C(K))-NH-(CH2)3-NH-(CH2)4-NH<CH2)3-NH2. 
10 13. A conq)0imd according to any of claims 1-12, wherein R2 is -OR^- 



14. A compound according to claim 13, wherein Rn is Ci^ alkyl or C]^ acyl. 

15. A compound according to claim 13, wherein R12 is -NH-(CH2)a-Rio, CH2-NH-(CH2)a-Rio or 
15 C(=0)-NH-(CH2)aRio. 

16. A compound according to any of claims 1-15, wherein R3, Rs and/or Rs are an -OH group. 

17. A con:^ound according to claim 1, wherein R is branched or straight Ci.io alkyl, aryl, C3^ 

20 cycloalkyl, C3.8 cycloalkenyl, aralkyl with 1-10 carbon atoms in the alkyl moiety, Cuo alkylaiyl, Ci. 
10 alkyl-C3^ cycloalkyl, C|.io alkyl-C3^ cycloalkenyl, Cj.io alkoxy or heteroaryl. 

1 8. A compound according to claim 1 7, wherein R is as shown in formula la. 



25 1 9. A conq)ound according to any of claims 1-18 which is selected from the group consisting of 
21-iV-{3*-aniinopropyl}-fusid-21-amide (Compound 101), 

21 J\^{2'-[(2'-aminoethyl)amino]ethyl}-fusid-21-amide (Compound 102), 





30 



21-/\^-{3*-[3*-aniinoproyl)amino]propyl}-fusid-21-amide (Conqpound 103), 



21-//-{3*-[(4'-aminobutyl)aniino]propyl}-fusid-21-anude (Compound 104), 



35 21-A^[2'-({3*-[(2^aminoefliyl)amino]propyl}anuno)ethyl]-fusid-21-amide (Compound 105), 



• 
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21-A^-[3X{3'-[(3'-aniinopropyl)ainino]propyl}amino)propyl]-fo^ (Compound 106), 

21-;V-[3X{4'-[(3'-aminopropyl)aiiiino]butyl}aniino)propyl]-fusid^^ (Compound 107), 

5 

21-A^-[3*-({2'-[(3'-aminopropyl)amino]ethyl}amino)propyl]-fusid-21^ (Compound 108), 

21-i\^[4'-({3'-[(4'-aminobutyl)amino]propyl}amino)butyl]-^^ (Compound 109), 

10 21-A^-{6'-[(6'-aminohexyl)amino]hexyl}-fusid-21-amide (Compound 1 10), 

21-Ar-{8'-[(8*-aminooctyl)amino]octyl}-£usid-21-amide (Compound 111), 

21-AK2'-{[2H{2'-[(2'.aminoethyl)amino]ethyl}aniino)ett^^^ 
15 (Compound 1 12), 

3-^-[3M{3'-[(3'-aminopropyl)aniino]propyl}amino)propyl]-fusidic acid (Compound 113) 
3-iV^[2M{3'-[(2'-aminoethyl)amino]pn>pyl}amino)ethyl]-fu^^ acid (Compound 1 14) 

20 

3-;\^-[3H{2*-[(3'-aminopr6pyl)amino]elhyl}amino)propyl]fusidic acid (Con5>ound 1 15) 

21-//.{2X{2'-[(2'-anunoethyl)amino]eftyl}aniino)ethyl)amino}^^^ 
amide (Conq>ound 116), 



21-^V^.{2'-[(2'-aminoe1hyl)aniino]e%l}-17R,20S,24,25-tetrahydrof^^ (Compound 117), 

21-iSr.{6'-aminohexyl}-17R^0S,24,25-tetrahydrofusid-21-amide(Co^ 118), 



2 1 'N- {3 '-[3 *-aminoproyl)amino]propyl }-l 7R,20S,24,25.tetrahydrofusid-2 1 -amide (Compound 



25 



30 21.//-{3'-aminopropyl}.17R,20S,24,25-tetrahydr6fusid-21.^ (Compound 1 19), 



120), 
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2 1 -N' {4 '-[(3 '-aniinopropyl)anrino]butyl} - 1 7R,20S,24,25-tetrahydrofusid-2 1 -amide (Conq)Ound 
121), 

2 1 -Ar.[2*-( {3 '-[(2'-aminoethyl)aTnino]propyl}amino)e%l]-l 7R,20S,24,25-tetrahydrofusid-21 -amide 
(Compound 122), 

21-A^-[4X{3'-[(4'-aminobutyl)amino]propyl}amino)butyl]-17R,20S,24,25 
(Confound 123), 

21-//-[3 '-{{2'-[(3 '-aminopropyI)amino]ethyI}amino)propyl]-17R,20S,24,25-teti^ydrofu^^ 
amide (Compound 124), 

2 1 -Ar-[3 •-( {4'-[(3 '-aminopropyl)amino]butyl}amino)propyl]-l 7R,20S,24i25-tetrahydrofu^ 
amide (Conqjound 125), 

21-^^{6'-[(6*-aniinohexyl)amino]hexyl}.17R,20S,24,25-tetrahydrofu^^ 
126), 

21-Ar-{8'-[(8'-aminooctyl)amino]octyl}-17R,20S,24,25-teti^ (Compound 127), 

21 -iV^[3 '-( {3*-[(3 •-aminopropyl)amino]propyl}amino)propyl]- 1 7R,20S,24,25-tetrahydrofusid-21- 
amide (Compound 128), 

21-iS^(2*-{[2X{2'-[(2'-aminoethyl)amino]e%l}anmio)ethyl]amino}eft^^ 
tetrahydrofusid-21-amide (Compound 129), 

21-iV-{6'-aminohexyl}-17R,20S,24,25-tetrahydn)fusid-21-amide (Compound 130), 

21-^^{3'.(3'-aniinoproyl)amino]propyl }-17R,20S,24,25-tetnahydrofusid-21-amide (Compound 
131), 

21-iV-{2'-[(2*.aniinoethyl)amino]ethyl }-17R;20S,24,25.tetrahydrofusid-21 -amide (Compound 132), 

21-JV^{2*-({3'.((2'-aminoethyl)amino]propyl}amino)e%l}-17R,20S,24,25-ted^ 
(Compound 133), . 
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2l-iV^{2X{2'-[(2'-aminoethyl)amino]ethyl)ammo)ethyl)am 
amide (Conq}oiind 134), 

5 2 1 -7/-[3 {4 '-[(3 '-aminopropyl)ainino]butyl } amino)propyl]-l 7R,20S^4,25-tetrahydrofusid-2 1 - 
amide (Compoiind 135), 

21-^^<2'-{[2H{2'-[(2'-aminoethyl)amino]e%l}amino)ethyl]amm 
tetrahydroftisid-21 -amide (Compound 136), 

10 

21-^^{4*-[(3'-aminopropyl)amino]butyl}-17R,20S,24,25-tetrahydrofusid^^ 
137), 

2 1 -;V^ {[4*-( {3 '-[(4*-aminobutyl)amino]propyl}amino)butyl] }- 1 71^ 
15 amide (Compound 138), 

2 1 -M[3 ' -( {3 '-[(3 '-aminopropyl)amino]propyl} amino)propyl]-l 6( 1 7)-en-l 7,20,24,25- 
tetrahydrofusidan-2 1 -caiboxamide (Compound 139), 

20 21-M{6*-aniinohexyl}-16-4esacetoxy-17R^0S,24,25-tetrahydrofusid-21-amide (Compound 140), 

21-A/^-{6'-aniinohexyl }-16-desacetoxy-17R,20S,24;25-tetrahydrofiisid-21-amide (Compound 141), 
(C-20 epimer of Compound 140), 

25 21-Ar-{2'.[(2'-aminoethyl)amino]ethyl}.16-desacetoxy-17I^20S,24,25-tetr^ 
(Conq>ound 142), 

2 1 -N- {3 *-I3 *-aminoproyl)amino]propyl} - 1 6-desacetoxy-l 7R,20S,24,25-tetrahydrofusid-2 1-amide 
(Compound 143), 

30 

21-A^-{3'-[(4'-aminobutyl)amino]propyl}-16^esacetoxy-17R,20S,24,25-tetr^ 
(Compound 144), 

21-i\^-{[3X{3*-[(3'-aminopropyl)amino]propyl}aniino)propyl]}-16-desacetoxy-17R,^ 
35 tetrahydro£usid-21 -amide (Confound 145), 
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2 1 'N'{[3 '-aininopropyl)amino]butyl}amino)propyl]}-l 6-desacetoxy-17R,20S,24,25- 

tetrahydrofusid-2l-amide (Compound 146), 

21W-(2*-{[2X{2*-[(2'-aminoethyl)an}ino]ethyl}amino)ethyl]an^ 
17R,20S,24,25.tetrahydrofusid-21-amide (Compound 147), 

21-//-{2'-<{2'-[(2'-aniinoethyl)amino]ethyl}amino)ethyl)amino}-16-^ 
tetrahydrofusid"2 1 -amide (Compound 148), 

2 1-//-[2'-( {3 '-[(2'-aminoetbyl)ammo]propyl}amino)ethyl]-16-desacetoxy-l 7R,20S,24,25- 
tetrahydroftisid-21 -amide (Compound 149), 

21-iV^{6*-aminohexyl}-ll-desoxy-16-desacetoxy-17S,20,24,25-tetrahy^^ 
(Confipound 150), 

2 1 'N' {3 '-[3 '-aminoproyl)amino]propyl } -1 l-desoxy-16-desacetoxy-l 7S,20,24,25-tctrahydrofusid- 
21 -amide (Compound 151), 

21 -iV^[2*-({3 *-[(2'-aminoethyl)amino]propyl}amino)ethyl]-l 1-desoxy-l 6-desacetoxy-l 78,20,24,25- 
tetrahydrofusid-21-amide (Compound 152), 

21-//-[3M{2*-t(3'-aminopropyl)amino]ethyl}amino)propyl]-ll-desoxy-16-desacetoxy-17S,20,24, 
tetrahydrofusid-21 -amide (Compound 153), 

21-//-{4'-[(3*-aminopropyl)amino]butyl }-ll-desoxy.l6-desacetoxy-17S,20,24,25-tetrahydrofusid. 
2 1 -amide (Conq)oimd 1 54), 

2l'N'[3 ' -( {3 '-[(3 *-aminopropyI)amino]propyl} amino)propyl]- 1 1 -desoxy-l 6-desacetoxy- 
17S,20,24,25-tetrahydrofusid-21.amide (Compound 155), 



2 1 -A^[3 • -{ {4*-[(3 • -aminopropyl)amino]butyl } amino)propyl]-l 1 -desoxy- 1 6-desacetoxy- 
1 7S,20,24,25-tetrahydrofusid-2 1 -amide (Compound 1 56), 
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[4H{3'-[(4'-aniinobutyl)aniino]propyl}amino)butyl]-ll-desoxy-16-^ 
tetrahydrofusid-21 -amide (Compound 157)» 

21-JS^-{6'-aminohexyl}-3p- desacetoxy-17R^0S.24,25-tetrahydrofiisid-21 -amide (Compound 158), 

5 

21.^^{2'-[(2'-aminoethyl)amino]e%l}-3P-desacetoxy-17R,20S,24,25-tet^ 
(Conqiound 159), 

21-JSr-{3*-[3'-aminoproyl)amino]propyl}-3P- desacetoxy-1 7R,20S,24,25-tetrahydrofusid-21-amide 
10 (Confound 160), 

21-i\^- {3 '-[(4'-aminobutyl)amjno]propyl}-3 p- desacetoxy-1 7R,20S,24,25-tetrahydrofusid-2 l-amide 
(Compound 161), 

15 21-J\K2'K{3*-[(2*-aniinoethyl)amino]propyl}amino)ethyy^^ 
tetrahydrofiisid-21-amide (Compound 162), 

2l'N'[3 '-({3 '-[(3 *-aminopropyI)amino]propyl}amino)propyI]-3p- desacetoxy-1 7R,20S,24,25- 
tetrahydrofusid-21-amide (Compound 163), 

20 

2 1 -iV-(2*. {[2*r( {2 *-[(2*-aminoethyl)amino]ethyl}amino)ethyl]amino}ethyl)-3 p- desacetoxy- 
17R,20S,24,25-teti:ahydrofiisid-21-amide (Compound 164), 

2 1 -7/.[4*-({3 '-[(4'-amin6butyl)amino]propyl} amino)butyl]-3P- desacetoxy- 1 7R,20S,24,25- 
25 tetrahydrofusid-21-amide (Compound 165), 

21 -A^[3 X {4'-[(3 '-aminopropyl)amino]butyl} amino)propyl]-3P- desacetoxy- 1 7R,20S,24,25- 
tetiahydrofusid-21-amide (Compound 166), 

30 21-A^-{6'-aminohexyl}-3-OAc-17R,20S,24,25-tetrahydrofusid-21-amide (Conqsound 167), 

21-Ar-{3'-[3'-anMnoproyl)amino]propyl}-3-OAc-17R,20S,24,25-tetrahydro 
(Compound 168), 
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21.Ar-{3'-[(4'.aminobutyl)anTino]propyl}O-OAc-17R,20S;24,25-te^ 
(Compoimd 169), 

21-i\^.[2'<{3*-[(2'-armnoethyl)amino]propyl}amino)ethyl]-3-^ 
5 21 -amide (Compoiind 170), 

2 1 'N'[3 {2'-[(3 '-aminopropyl)ainino]ethyl} amino)propyl]-3-OAc- 1 7R,20S,24,25-tetrahydrofiisid- 
21 -amide (Compound 171), 

10 2 1 -A^-[3 ' -( {3 '-[(3 '-aminopropyl)amino]propyl} amino)propyl]-30Ac-l 7R,20S,24,25- 
tetrahydrofiisid'21 -amide (Compoimd 172), 



2 1 -iV^[3 X {4'4(3 '-aminopropyl)amino]butyl} amino)propyl]-3-OAc- 1 7Ri2QS,^^^ 
2 1 -amide (Compound 1 73), 

15 

2 1 -N- {3 '-[3 '-aminoproyOaminolpropyl} -3-OSO3- 1 1 -desoxy- 1 7,20,24,25-tetrahydrofiisid-2 l-amide 
(Compound 174), 

2 1 -Ar-[2 '-( {3 '-[(2'-aminoethyl)amino]propyl} amino)ethyl]-3-OS03-l 1 -desoxy-1 7,20,24,25- 
20 tetrahydrofusid-21-amide (Compound 1 75), 

2 1 -N' {3 '-[(4'.aminobutyl)amino]propyl} -3-OS03-1 1-desoxy- 1 7,20,24,25-tetrahydrofusid-2 1 -amide 
(Compound 176), 



25 2 1-A'^[3 '-( {4*-[(3 '-aminopropyl)amino]butyl} amino)propyl]-3-OS03- 1 1 -desoxy-1 7,20,24,25- 
tetrahydrofusid-2 l-amide (Compound 177), 

21-J\K2'-{[2H{2'-[(2'-anunoe%l)amino]ethyl}amino)ethyl]an^ 1-desoxy- 
17,20,24,25-tetrahydrofusid-21-amide (Compound 178), 

30 

21-iV^[3'-({2*-[(3*-anunopropyl)amino]efcyl}amino)propyl]-3-OS03-ll^^ 
tetrahydrofusid-2 l-amide (Compound 179), 

21-7S^-[4'-({3*.[(4'-aniinobutyl)amino]propyl}amino)butyl].3-OS03-ll-deso^^^ 
35 tetrahydrofusid-2 1 -amide (Compound 1 80). 
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20. A pharmaceutical composition comprising a compound according to any of claims 1-19, 
optionally together with a phannaceutically acceptable excipient or diluent, and optionally together 
widi another therapeutically active agent. 

5 

21. A conorposition according to claim 20 which is in the fiDrm of a topical fonnulation. 

22. A composition according to claim 21 which is a cream, ointment, salve or lotion. 

10 23. A composition according to any of claims 20-23 wherein said otiier agent is selected from the 
group consisting of penicillins, cephalosporins, tetracyclins, rifamycins, erythromycins, lincomycin, 
clindamycin, fluoroquinolones, hydrocortisone and triamcinolone. 

24. A compound according to any of claims 1^1 9 for use as a medicament. 

15 

25. A compound according to claim 24 for use as an antimicrobial agent 

26. A compound according to claim 25 for use as an antibacterial agent 

20 27. Use of a compound according to any of claims 1-19 for the preparation of a medicament for the 
prevention or treatment of infection, 

28. The use according to claim 27 for the prevention or treatment of bacterial infection. 

25 29. The use according to claim 27 or 28, wherein said compound is combined with one or more other 
therapeutically active agents. 

30. The use according to any of claims 27-29, wherein the medicament is intended for topical 
administration. 

30 

31. A metiiod of preventing or treating infection, die method comprising administering to a patieiit in 
need thereof an effective amoimt of a compound according to any of claims 1-19. 

32. A method according to claim 30, wherein said infection is a bacterial infection. 
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33. A method according to claim 30 or 31, wherein said compound is administered topically. 

34. A method according to any of claims 30-32, wherein said compound is administered together 
with one or more other therapeutically active agents. 

35. A method according to claim 33 wherein said other therapeutically active agent is selected fro 
the group consisting of penicillins, cephalosporins, tetracyclins, rifamycins, erythromycins, 
lincomycin, clindamycin, fluoroquinolones, hydrocortisone and triamcinolone 



10 
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This Intemalional Search Report has not been established in respect of certain claims under Article 17(2)(a) for the followihg reasons: 



1. [x] Claims Nos.: 30-34 
because they relate to subject matte 



because they relate to subject matter not required to be searched by this Authority, namely: 

see FURTHER INFORMATION sheet PCT/ISA/218 



Pn Claims Nos.: 1» 2 and 19 

because they relate to parts of the Intemalional Application that do not coirqsly with the prescribed requirements to such 
an extent that no meEuiingfuI Intematianal Search can be carried put, specifically: 



see FURTHER INFORMATION sheet PCT/ISA/2ie 



3. I I Claims Nos.: 

because they are dependent claims and are not drafted In accordance with the second and third sentences of Rule 6.4(a). 
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This International Searching Authority found multiple inventions in this international plication, as follows: 



1 . I I As all required additional search fees were timely paid by the appStcstttt, this International Search Report covets all 
' — ' searchable claims. 

2- Q As afl searchable claims could be searched withomeflbrt Justifying an addn^ 
of any additional fee. 



3. I I As only some of the required addHional search fees were timely paid by the applicant, this International Search Report 
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FURTHER INFORMATION CONTINUED FROM POT/ISA/ 210 



Continuation of Box I.l 
Claims Nos.: 30-34 



Claims 30-34 relate to methods of treatment of the human or animal body 
by surgery or by therapy/ diagnostic methods practised on the human or 
animal body/ Rule 39.1.. (1v). Nevertheless, a search has been executed 
for these claims. The search has been based on the alleged effects of the 
compounds/compositions. 



Continuation of Box 1.2 
Claims Nos.: 1» 2 and 19 



Claims 1, 2 and 19 do not meet the requirements of PCT Article 6. The 
application is directed to fusidic acid derivatives, and fusidic acid has 
a methyl group in position 8. The formulas 1 and la are not substituted 
in thiis position. In claim 19, which is dependent on claim 1, fusidic 
acid derivatives are claimed. The claims are therefore not clear and 
concise. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are aironded following 
receipt of the search report or during any Chapter II procedure. 
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